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There’s one for your every need 


OLIN ALUMINUM PIG, INGOT AND BILLET 


a 


d S22 
25-LB. INGOT ‘EXCLUSIVE! 
50-LB. INGOT 


FOR EXTRUDERS 

Pure pig in 50 and 1000 Ib sizes. T-Ingot in 1000 and 1500 Ib. sizes. Billet, direct 
chill cast, in standard alloys, diameters and lengths, including log form. (Billet stock 
is Supplied in special bundles to facilitate shipping and handling in your plant.) 


FOR FOUNDRIES 

Alloy ingot, in standard alloys, in 10, 25 and 50 Ib. sizes. (10 and 25 pounders offer 
exclusive benefits: smaller size to increase handling efficiency and speed melting 
deep notches for easier breaking; 4-section design with smaller sections for faster 


crucible charging.) 

FOR OTHERS 

Pure pig, rotor metal, custom alloys for special applications 

You know what you're getting in Olin Aluminum. For this is primary metal —clean 


uniform and with quality controlled by the most advanced techniques. So for depend 
able deliveries of pig, ingot or billet—call the Olin Aluminum Sales Office or distributor 


LIN 


LUMINUM 


in your area 


OLIN MATHIESON + METALS DIVISION - 400 PARK AVE. - NEW YORK 22, N. Y 
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The Original COz2 Binder... 


Available only from q i e i 


BEST QUALITY BEST PRICE BEST SERVICE 


Steinex gives you 30% lower in cost than No one can give you more 
absolutely the best any other binder on the in-the-foundry experience and 
shakeout — BY FAR! market! know-how than CARVER! 


nee me eo om com MAIL Veer Seren nena 


Krauss Core Vents are CARVER FOUNDRY PRODUCTS 
greater gripping power. Muscatine, lowa 


Please rush information and prices on: 


(C1 Steinex COz Binders 
() Krauss Self-Cleaning Taper Slot Core Vents 


M-6 


NAME 


Underface — reinforcing 
rings prevent slots from 

closing when core vents FOUNDRY 
are hammered inte place. 


city STATE 
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You get thorough blending and tempering 





with CLEARFIELD "Revolving Pan” MIXERS 


All Clearfield Mixers work on the revolving pan 
principle, providing a balanced mixing and tem- 
pering action. As the pan rotates, centrifugal force 
keeps all of the batch in continual motion, adding 
to the mixing action of the mullers, agitator and 
revolving disc. There are no lags. 

The mullers of Clearfield Mixers not only revolve 
on contact with the mixture, but also exert a 
sliding, twisting action which rubs or “smears” 
the bond on the sand grains, increases the speed 
and thoroughness of tempering. These mullers are 
wide faced and spread far apart to give maximum 
mulling area per revolution . . . high production is 
achieved without excessive pan speeds, reducing 
vibration, prolonging life of the machine. 

The patented star-shaped agitator of Clearfield 
Mixers covers the entire flat surface of the revolv- 








There’s a size for every job 


Clearfield Mixers are available in sizes from 214-ft. 
to 9-ft. diameter ... 
ranging from 1 cu. ft. to 40 cu. ft. 


For details write for free technical bulletins. 


with capacities per batch 





ing bottom and prevents the material from forming 
hard cakes or lumps. The agitator is driven by 
contact with the revolving bottom or the material 
being mixed. The whirlpool action created by the 
agitator speeds up the mixing process, promotes 
clean emptying of the pan. 

A double duty disc cuts all the material free 
from the revolving pan rim at each revolution, 
turns it over and diverts a continuous stream of 
material under the mullers. When moved to the 
discharge position it unloads the complete batch 
within 15 to 30 seconds! This discharge, in addi- 
tion to being smooth, rapid and clean, has the 
important advantage of having an aerating effect 
because it shoots the sand out over the rim into 
the hopper in a finely diffused spray, depositing it 
in a soft fluffy condition ready for use. 


CLEAREIELD 
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metalcasting ‘‘technology-for-profit”’ 








Drawn by Cuares Rornu. See page 44 for details on how green sand castings 
replaced stampings. 





MANAGEMENT How Allis-Chalmers Saves Money Through Value Analysis 
JosepH H. SNARTEMO 
What's Your Safety IQ? 
New Market Opportunities: Farm Mechanization Growth Expanding 
Market for Castings Jack H. ScHaum 
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Around the World 


Convention News 
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AFS Chapter News 


OPINION MAKERS Healthy Competition! Not Duplication 
AND OPINIONS Reader Opinions and Ideas 
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Furfural Cores Cut Costs for Aluminum Castings 





Mopern Castincs is indexed by Engineering by authors of papers or articles printed in its Roads, Des Plaines, Illinois. Subscription price 
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IF IT’S A’POP-OFF’...1T’S HINES! 








HINES “POP-OFF” flasks have always contributed 
to better foundry production. The “POP-OFF” fea- 
ture, a comparatively simple, but highly efficient 
and dependable method of opening flask corners, 
for easy flask removal, has often meant the differ- 
ence between perfect molds and scrap. 


IF IT’S HINES ...IT’S THE BEST! 


The 
HINES FLASK CO. MANUFACTURERS OF 


T 140th STREET POP-OFF HINGE-OFF 
Slip and Tight 


OHIO 
Upset Frame 
Aluminun lror 
HI-FLEX Jacket 
, Bus! leTvi tel: 


E>, 
Zo 
Gr): epee 


Flask 
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Golf and Wolf Rds., Des Plaines, Ill. 
VAnderbilt 4-0181 
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Managing Director 
Hanrovp E. Green 


Let's look at... 


Healthy Competition! — Not Duplication 


HH” MANY OF you know that our advertisers 
make possible most of the editorial material 
you receive in the magazine each month? Their 
advertising dollars pay a large portion of the bill. 
All of us know the result: the improvement of 
the metalcasting industry. 

This advertising is not altruism, as these ad- 
vertisers are alert, realistic businessmen—not con- 
tributors to a cause. They consider you an 
important market for their goods and services. 

They buy advertising space on a business 
basis. They expect to make a profit from it. They 
know that Mopern Castincs has the largest H. E. Green 
circulation of any business magazine in metalcasting—and that it 
provides a valuable editorial “climate” for their advertising mes- 
sages. 

Also, they know they must compete aggressively for your dollars, 
your attention, and your loyalty. They have no monopoly on what 
you do—and they concentrate on presenting the merits of their 
products. 

They advertise in Mopern Castincs because of our editorial ex- 
cellence and technology-for-profit editorial policy. This includes: 

1. Exclusive and important editorial material which cannot be 
found anywhere else—material needed by the readers to do 
their jobs and make their livings. 

2. Editorial material (articles and news) which can best be pre- 
sented expertly and authoritatively in MopeRN CastiNncs. 


3. Editorial material and exclusive innovations which best fit 
MC’s specific aims. For instance, you find: 


. the Market Opportunities series. 

. the Technology-for-Profit series. 

. the Castings Congress Papers, in detail and summary 
form. 

. Around the World with Mopern Castincs, specialized 
interpretation and news. 

. Looking at Business with Mopern Castrncs, specialized 
interpretation and news. 


Like our advertisers, who sell many types of products and serv- 
ices competitively, we know that a healthy industry must have 
many magazines, each serving specific needs. 

We are not trying to be like other magazines or to copy what 
they do. Editorial pages are too precious. Also, we are against be- 
littling our competition. We respect their efforts. And we concen- 
trate on serving our readers with technology-for-profit information 
and help. 

This is why Mopern Castincs has so much acceptance—and is 
the “hot” magazine in today’s parlance. 


Sheet ao — 
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make ALAN WOOD 


your full-time 


PIG IRON HEADQUARTERS 


Alan Wood Steel Company produces three Backed up by complete Alan Wood resources, 
types of pig iron . . . foundry, malleable and the personalized attention of our Pig Iron 
intermediate low-phosphorous. We maintain Sales Department assures the product quality 
substantial stocks in all standard analyses. . . essential for your best cupola operation. Our 
assuring you of competent service on any size technical services are available to you, at all 
order, time after time. times. Let us know how we can help. 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


FOR MORE 
INFORMATION 


C] Have an Alan Wood technical representative call [] Send literature 


THIS COUPON NAM 
TO OBTAIN COMPANY 


HELPFUL INFORMATION Ua ince icintadiiphenitaitasdgdin ineaciaieniongtincentitancninimnetdsitareieniios 
CITY. oa —— STATE 


AMERICAN IRONMASTERS FOR MORE THAN 135 YEARS 
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NATIONAL SCENE 


EXPANSION 


Added confirmation that business will be better this year than 
last was made at the recent National Industrial Conference 
Board's economic forum. The panel of economists concur that 
strengthening demands for finished products, plus high confi- 
dence of businessmen and consumers will stop any recession. An- 
other favorable factor is relative price stability. No change 
in the wholesale price index in 1961 is anticipated, and the con- 
sumer price index will rise only one point, they believe. The 
gross national product will climb to an annual rate of $518 bil- 
lion by end of 1962. It now stands at $502 billion. 











American Brake Shoe Company has just formed, with a Mexican 
firm, a million-dollar foundry subsidiary in Mexico. Brake Shoe 
President Kempton Dunn reports the new subsidiary, Amsco Mexi- 
cana, S. A., will solve the “increasingly difficult problem of 
supplying the growing Mexican market with high quality carbon 
steel and manganese steel castings in the face of tightening re- 
strictions on imports into that country." Near Mexico City, the 
foundry has a capacity of more than 400 tons of steel castings 
per month. Output will go to Mexican construction, mining, ce- 
ment, and other heavy industrial industries. A large part of 
production will be replacement parts for U. S.-produced equip- 
ment used in Mexico. 














Expenditures for new plant and equipment by U. S. primary iron 
and steel manufacturers, exclusive of metal fabricators, con- 
tinued high in 1960, well above the 1959 level, according to the 
Securities and Exchange Commission. Also the commission esti- 
mates expenditures will remain high during the first quarter 


this year. 























Iron and steel producers spent $1.6 billion for plant and 
equipment during the first quarter last year, $1.75 billion in 
the third quarter, and $1.5 billion in the last quarter. 


Sales at Allis-Chalmers Manufacturing Co. this year are ex- 
pected to be as good as 1960. And the profit picture should be 
better than last year's, according to President R. S. Stevenson. 
Predictions are based on gross farm income remaining equal to 
1960, with dealer inventories and farm equipment purchasing re- 
turning to usual levels; increased highway construction stimu- 
lating construction machinery buying; and firmer prices for 
capital goods, total orders for which will come very close to 
1960 levels. 





























Also, Wm. J. Grede, president of J. I. Case Co., predicts a 
steadily increasing demand for farm equipment and other durable 
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goods in 1961. He reports dealer inventories have been cleared, 
which makes his firm's outlook encouraging. 





Estimated earnings for The Central Foundry Co., New York City, 
in 1960 totalled $1,350,879 compared to $1,275,575 in '59. This 
increase was made despite a three per cent decline in company 
shipments, reports President Sidney Gondelman. 


Aluminum Company of America has begun operations at their new 
aluminum die casting plant, near Metuchen, N. J. Several die 
casting machines are in production at present, and the facility 
will produce permanent mold castings when additional facilities 
are installed this spring. The completed unit will supplant the 
firm's Garwood (N. J.) die casting works and its permanent mold 


foundry at Bridgeport, Conn. 


Gray iron castings shipped last October totalled 905,139 short 


FERROUS SHIPMENTS tons. This is 4,642 short tons more than September shipments, 
and 33,590 short tons above October '59 shipments. 





A total of 63,521 short tons of malleable iron castings were 
shipped in October, compared with 63,048 short tons the month 


previous. 








Demand for steel castings was down 1,634 short tons in October 
from the previous month. October shipments were 102,664. 








Shipments of non-ferrous castings in October totalled 1835,- 
NON-FERROUS SHIPMENTS 536, a jump of 3,592 thousand pounds over the previous month. 
Of this, there were 59,853 thousand pounds of copper and cop- 
per-base castings shipped; 635,684 thousand pounds of aluminum 
and aluminum-base castings; 56,201 thousand pounds of zine and 
zinc=-base alloy castings. Also total of 2,038 thousand pounds 
of magnesium and magnesium-base alloy castings were shipped dur- 
ing October. 























Tax relief may come through faster write-offs if the strategy 
DEPRECIATION of business groups is successful in Congress this session. Con- 
Sequently, there'll be increased spending for new plants and 
equipment. Quicker depreciation would also aid in cutting pro- 
duction costs, and thus prices on goods sold here and overseas 
would decrease. Result: increased U. S. export income. 














Production is expected to increase 5 to 10 per cent above De- 
cember, and by March and April orders are expected to improve 
substantially. Vigorous activity will follow by mid-year. Year- 
end Steel scrap prices were up, activated by export demands and 
speculative buying by brokers. Top, $5.60 per ton. 








Volume usage of magnesium die castings in automotive engines, 
MAGNESIUM transmissions, and structural interior components is imminent, 
according to Robert Pittsley, sales manager of a Dow Chemical Co. 
office. According to Pittsley, the firm is offering to die cast- 
ers various kinds of assistance to prepare for this up-turn. He 
predicts that by 1965 the automotive industry will use more than 
10 pounds of magnesium per car. 
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Millions have been made and saved 
with UCM’s "“FIVE-DEEP” Ferroalloys 


Metal producers in their ceaseless drive 
to improve products and profits are learn- 
ing the value of Union Carbide Metals’ 
FIVE-DEEP ferroalloys. Here are some of 
the advantages these alloys provide. 


Five Extra Values in Depth 


@ Technology — many million dollars a 
year, invested in UCM’s 600-man re- 
search and development center —helps 
you produce more profitable metals. The 
payoff has been progress—over 100 new 
alloys and metals— providing countless 
ways to improve your products. 

@ Customer Service brings you our in- 
tegrated experience in the application of 
ferroalloys to various melting practices. 


Engineers from 9 UCM field offices travel 
a million miles a year to provide on-the- 
scene technical assistance. 
&) Global Ore Sources assure you unin- 
terrupted supplies of ferroalloys. UCM’s 
close association with many mines 
throughout the world provides depend- 
able raw material sources. 
@ Unmatched Facilities free you from 
delivery worries. Only UCM gives you 6 
plants—3 with their own power facilities 
—and 17 warehouses, all located for fast 
shipments by rail, truck, or water. 
Strictest Quality Control—with over 
100,000 tests per month from mines to 
shipment — makes sure you always get 
alloys of uniform size and analysis, with 


Only ELECTROMET ferroalloys from UCM are so deep in extra values to help you. 
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minimum fines, lot after lot. 

For better metals, production econo- 
mies, bigger profits, insist on UCM’s 
FIVE-DEEP alloys. Union Carbide Metals 
Company, Division of Union Carbide 
Corporation, 270 Park Ave., New York 
17, N. Y., producer of “Electromet” 
brand metallurgical products. 


“Union Carbide” and “Electromet” are registered 
trade marks of Union Carbide Corporation. 


UNION 


WT Tij METALS 





GENERAL FOODS 
ANNOUNCES NEW 

UNICORE 

BINDER FLOUR... 
PROCESSED TO wns sree 


duction of foundry binder flour. Rigid 


control now permits you to choose the binder density— 
YQ UJ 7 OWN ranging from 425 to 600 grams—that suits your opera- 
tion best. Some foundries have actually discovered they 


can reduce the usage level of UNICORE 














# @ 8 while maintaining their high- 


quality standards. The difference is the new 


t UA RANTEED UNICORE process which develops unusual physi- 
cal properties in addition to those measurable 


by standard lab tests. You can prove UNICORE’s 


quality in your core room. Send for a free sample 
= ws @ today: General Foods Corn Mill, 1551 East 








Willow Street, Kankakee, Illinois. 


CAN SAVE YOU 
20% IN 
BINDER COSTS! 
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UNITED STATES 


Research Development Corp. of America announced a_break- 
through in a steel heat treating technique which promises huge gains 
in metal strength. The treatment, termed “Thermomagnadynamics” 
has been credited with increasing ultimate tensile strength up to 
60 per cent plus simultaneous improvement in ductility, fatigue 
strength, and impact resistance. Materials heat treated to a hardness 
of Re 62 can be bent at least 100 degrees without fracture. The 
process rearranges the metal grains into an homogenous ultra-fine 
isotropic granular structure. AISI type 4340 steel has been treated 
to achieve 335,000 psi ultimate tensile strength, 11 per cent elonga- 
tion, and 28 per cent reduction in area! 


The traditional use of gray iron for permanent mold dies is being 
challenged by ductile iron. Dialoy, Ltd. is using fully annealed 
spheroidal-graphite iron (ductile iron) for making die blocks. They 
have me this the most suitable material for withstanding high 
thermal and mechanical shock at elevated temperatures. A two-ton 
die assembly was recently used to cast aluminum tanks for 5, 10, 
and 15 kva electrical transformers—also a new end-use application 
for aluminum castings. 


Many attractive incentives are being offered to encourage U. S. 
companies to invest in Italy. Included are tax exemptions for 10 
years, import duty exemptions and special low-interest loans. Some 
of the U. S. companies taking advantage of Italy for overseas op- 
erations include Beloit Iron Works, Allis-Chalmers Mfg. Co., Armco 
Steel Corp., American Machine & Foundry, Link-Belt Co., and 
Crucible Steel Co. If you want more information detailing the ad- 
vantages of locating in Italy, just write MoperRN CastTiNncs request- 
ing a copy of a 32 page report “Investment in Italy.” 


Fluid flow of molten metals within molds can now be actually 
observed and photographed. Shoboyaski and Okomoto have devel- 
oped an engineering set-up involving: 1. a shell mold; 2. a 200 kv 
x-ray source, which produces a hele of the flowing metal on a 
fluorescent screen; 3. an intensifying screen which clarifies and 
brightens the image; and 4. a special camera to photograph the 
image. 

ae of the high speed movies taken while metal flows into 
the mold reveals exactly how a gating system functions regarding 
fluid flow and turbulence. Step-gating systems were observed to 
feed metal in spurts and not sucessively from bottom to top. This 
new combination of tools led to design of “saxophone” gating system 


(Continued on page 14) 
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SIMPSON 


AT WORK 


SIMPSON 
MULTI-MULL 


In June of 1960, Albion Malleable Iron Company in- 
stalled a continuous muller to serve a high-speed 
automated molding line. In so doing, they found the 
solution to a new and perplexing production problem 
... one that many foundrymen face today! 


PROBLEM: suromarec motomne 


LINE HOGS SAND BUT !S “SENSITIVE" 
TO SAND PROPERTY VARIATION. 


Albion’s high-speed No. 2 line is designed to turn out a 

mold every 15 seconds— 240 per hour. The big 40 x 40 

flasks require 1500 lbs. of mulled green sand each at the 

rate of 180 tons per hour. 2880 tons of sand must be pre- 

pared each day. Batch mullers could deliver neither the 

continuous quantity nor the uniformity of sand properties 5 
needed to insure top performance of this automated line. i 


SOLUTION: simpson mutri-mute —_ we 


»»»-A NEW CONTINUOUS MULLING CONCEPT e ¢ ian 


A Model 23F Simpson Multi-Mull put Albion Malleable ote 
back on schedule. A continuous flow of carefully controlled je 
and conditioned mulled sand now helps to set the pace for 
automatic molding and Albion reports that molding char- 
acteristics of the sand are consistent with their needs. 


rg ‘ “ _ 
rHE ANSWER: 

Mr. C. L. Carter, president of Albion Malleable Iron Com- 
pany, is a man not easily satisfied with either casting qual- 
ity or manufacturing costs. His experience with the Multi- 
Mull is typical of what any foundryman who aggressively 
wages the battle of cost and quality . . . can expect from 
this new production tool. 


It will pay you to investigate how the 
Simpson Multi-Mull combines unparal- 
leled productive capacity with the 
quality of prepared sand your modern 
system demands. 





WRITE FOR LITERATURE 
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PRODUCTS OF THE PRACTICAL FOUNDRYMAN 
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for minimum turbulence. Besides gating design, important conclu- 
sions are forthcoming regarding generation and elimination of gas 
bubbles during casting. This unique approach opens new worlds of 
observation which lead to revised thinking about gating. 


New economy has been introduced at Bristol Siddeley Engines, 
Ltd. into the investment casting process by development of a cement 
bonded back-up material for pre-coated wax patterns. About 12 per 
cent cement (aluminous or Portland) is mixed with firebrick grog, 
chamotte, and water. Elimination of expensive binders has produced 
a secondary investment material with high green strength to pre- 
vent mold cracking during de-waxing, low hot strength to prevent 
hot tearing, and high refractoriness which prevents mold cavity dis- 
tortion. Castings Bate out easier and have high dimensional ac- 
curacy. 


“Because American firms often don't understand the many pit- 
falls of foreign purchasing and its changing nature, some companies 
lose money when they buy overseas”, says John R. Blinch, Execu- 
tive Secretary of the European Federation of Purchasing Officers. 
Blinch is conducting seminars in the United States to help business 
men avoid costly mistakes in purchasing industrial products in Eu- 
rope and Asia. 

The importance of a better understanding of foreign trade “rules 
of the game” is underscored by a recent statement by Paisley Boney, 
President of the National Association of Purchasing Agents. “With 
world commerce becoming more significant in American and foreign 
competition, knowledge of buying and trade practices abroad is 
important to the professional wins Tra man. This is true whether 
his organization now buys overseas or not”. 

Foundrymen are going to find more and more opportunity to be- 
come involved in buying and selling activities with foreign com- 
panies. And there's a lot to be learned when it comes to bargaining 
in francs and marks. 


Conventional opinions consider die casting of carbon and stain- 
less steel components to be impossible but Russia continues to ex- 
periment with the process. Steel at 2875-2950 F. is being injected 
into dies preheated to 212-300 F. Casting pressure ranges up to 1000 
atmospheres. Castings, weighing as much as 10 ounces, had good 
mechanical properties. Evacuated dies minimize porosity problems. 
Alloy tool steel dies last about 20 casts. Armco iron, mild steel, cop- 
per and copper alloys display much longer die life but strengths 
are insufficient. Finding a suitable die material remains the princi- 
pal road-block in this process. Read “Cloud Nine”—“Permanent 
Mold Casting of Steel, p 40 in this issue of Mopern Castincs for 
detailed report of progress in permanent mold casting of steel. 


The use of glycols as a complete or partial replacement for water 
in bentonite bonded sands is receiving attention in German found- 
ries. Casting defects attributable to moisture in the mold can there- 
by be reduced. Mopern Castincs will bring you more information 
on this new development soon! 
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CONTROL CASTING SHRINKAGE, REDUCE REJECTS, LOWER COSTS 
WITH 


Federated PT-processed 
aluminum alloy ingot 





Sand casting at left shows typical surface shrinkage. Sand casting at right, pro- 
duced under same casting conditions, was made from Federated PT Grade ingot. 


For consistent, effective control of a common aluminum casting problem 
— solidification shrinkage — use Federated’s PT processed alloy ingot. 
Here are its unmatched advantages: 


e Improved pressure tightness « Fewer rejects 

e Decreased shrinkage e Simpler gating 

e Minimum shrinkage variation e Lower casting costs 

e Shrinkage extremes eliminated e Reduced impregnation cost 

e Smoother, brighter surfaces e More consistent foundry performance 
e Higher yield per pound of metal poured 


The PT process does not affect physical and mechanical properties, ma- 
chinability, finishing or heat treating characteristics of Federated aluminum 


casting alloys. 

For more detailed information, write for a copy of Bulletin 200 to: Fed- 
erated Metals Division, American Smelting and Refining Company, 120 
Broadway, New York 5, N. Y. 


*Pressure-tight, shrink resistant 


Ne 
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Reader Opinions 
and Tdeas... 





INVESTMENT OPPORTUNITY 


In your department “Around the 
World with Modern Castings” in the 
December issue, I noticed that some 
United States firms are interested in 
investing capital and know-how in 
foreign countries where production 
facilities are available. 

I would appreciate hearing from 
any of these firms. I am associated 
with a group who has been in the 
cast iron foundry business for 30 
years and is willing to move to a 
better location with modern equip- 
ment. We are willing to invest up to 
50 per cent in this project. The gov- 
ernment of Israel is giving its support. 
This together with the expanding 
economy of the country makes the in- 
vestment an attractive one. 

Enclosed is my Reader Service card 
and an order for books. I would also 
appreciate any literature and pamph- 
lets which will widen my horizon and 
assist me in rendering better services 
to clients from the American markets. 


Y. G. Wansa 
Technical & Advisory Services 


Haifa, Israel 


REQUESTS ASSISTANCE 

I am an AFS member and will fin- 
ish my engineering course here in 
Germany during May. After that I 
would like to study for an M.S. or 
PhD. degree and would like to get a 
position in the research laboratory of 
an American plant or institute. 

If this is not possible I would like 
to obtain employment in an iron or 
steel foundry, particularly one which 
has operations in India or which has 
contacts with Indian iron or steel fac- 
tories. 

N. P. DHAWAN 
Von Pastor St. 
Aachen, 

West Germany 


INDIANS SEND THANKS 


Please accept our thanks for the 
fine cooperation and generous hospi- 
tality extended to members of the In- 
dia Foundry Study Team during their 
recent visit to your Society. 

The participants were quite im- 
pressed with the program provided. 
Their evaluation meeting proved that 
they received considerable information 
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HOW A FOUNDRY 
SHELL CORES... 





“No handling problems, no knockout problems. “We use Durez foundry resins 100%. They give 
And we can stack shell cores.” us consistency from one order to the next.” 
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FEELS ABOUT 
AFTER 6 YEARS 


“‘We produce four big cores where we used to produce one—and we do a better job.” 


MORE 
CASTINGS 


BETTER CASTINGS 


LOWER 
PRODUCTION COSTS 


That’s the experience of this long-time user of shell cores bonded with Durez foundry 
resins. 

Men of Hallstead Foundry, Hallstead, Pa., were among the first to start working 
with shell cores. The foundry produces castings for plumbing and heating equipment, 
automotive parts, textile components, appliance gears and wheels. 

Modern core equipment releases skilled labor for other work. The process makes 
core rooms and core ovens unnecessary, saving 75% of the space once needed. 
Hallstead’s core operation can work around the clock. That means better use of 
employees’ time. 

With Durez resins, this foundry gets coated sand that can be conveyed by air from 
the muller with no loss in tensile strength. Cores are uniformly strong with low 
resin content. 

You can get results like these, too. Your Durez sales engineer works with foundry- 
men in your area—shows them how to get ail the production economies of modern 
shell molds and cores. Call him in soon. Or write for Durez 32-page “Guide to Shell 
Molding” and 16-page “Guide to Resin-coated Sand,” which contain valuable 
recommendations on patterns, materials, mixing, temperatures, lubricants, molds, 


cores. 


DUREZ PLASTICS DIVISION 


HOOKER 


CHEMICALS 
PLASTICS 


“On some cores we save as much as 50%.” 


8902 WALCK ROAD, NORTH TONAWANDA, N. Y. 





HOOKER CHEMICAL CORPORATION 
Circel No. 141, Pages 145-146 


which will be valuable to them in 
India. 

Thanks again for your help in our 
technical assistance program. 


Wo. R. Boynton, Project Manager 

Processes & Techniques Studies 
Branch 

Office of Industrial Resources 

International Cooperation Adminis- 
tration 

Washington, D. C. 


BACKS 2-YEAR COURSE 


Thank you for the notification that 
a story on the Western Michigan Uni- 
versity foundry program will be in the 
February issue of MopERN CASTINGS 
(See page 134). 

In my opinion, the development of 
collegiate level technical programs for 
our industry is extremely important as 
we have a growing need not only for 
technicians but for foremen with some- 
thing more than a high school educa- 
tion and something less than a full 
four-year degree program. 

Graduates of two-year technical 
terminal programs will undoubtedly, 
in the course of their careers, require 
further education in addition to their 
work experience. Therefore, in devel- 
oping programs of this type, I think 
we are automatically sowing seeds for 
future T&RI registrations. I guess you 
would call this cross-fertilization. 


T. T. Luioyp, Vice-President 
Albion Malleable Iron Co. 
Albion, Mich. 


SAFETY EQUIPMENT 


We would like to receive your com- 
ments and ideas as to the use and 
values of leggings or spats. We have 
been using a knee-length leather leg- 
ging with an extra long neoprene 
shield that extends over the top of the 
shoe. These leggings have been re- 
quired by all men on the pouring line 
and all ladle men. 

We receive two major complaints. 
First is that the men get more fre- 
quent small burns on the legs from 
splashes of metal that get trapped be- 
tween the leggings and the leg. 

The second is that the leggings 
catch on the jackets and cause men to 
trip. Our first aid and accident records 
show that there has been an increase 
in small burns around the calf of the 
leg. 


The reason metal gets trapped be- 
hind the leggings is that they are not 
being worn properly. The pants 
should be cuffed over the top of the 
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DETROIT GRAY IRON FOUNDRY COMPANY, Detroit, Mich- 
igan, finds that NATIONAL Western Bentonite molding 
sands meet specified high-finish requirements. Pictured 
here: nickel alloy steel automotive die. 


Detroit Gray Iron Foundry Company, Detroit, Michigan, 
uses NATIONAL Western Bentonite as the sand-bonding agent for a 
wide variety of castings. Detroit has found that the results are 
rewarding . . . smoother surfaces, closer tolerances, more faithful 
reproduction of patterns. 

NATIONAL Western Bentonite in molding sands produces 
fine finish castings of all metals — malleable iron, gray iron, steel, 
brass, aluminum or magnesium. 

For good molding, better cores and high-refractory core 
wash formations, use NATIONAL Western Bentonite. NATIONAL cores 
dry faster, have higher dry strength and contain less gas. 

NATIONAL Western Bentonite is available from foundry 
dealers everywhere. See opposite page for list of dealers. 


BAROID 
CHEMICALS, 
INC. 


*Registered Trademark, National Lead Company 
Circle No. 142, Pages 145-146 
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legging, thus making it impossible for 
metal to get trapped. The alternate to 
this is to supply hip-length leggings 
which really are protective pants. 

The reason the leggings catch on 
jackets is because they are not lashed 
properly to the leg and the shield 
or spat is not secured to the shoe. Leg- 
gings should fit fairly tightly but not 
so tightly as to interfere with circula- 
tion. 

Where the leggings are properly 
worn and lashed, there will be no 
trapping of metal or catching on jack- 
ets any more than the ordinary work- 
pants will catch on jackets. 

If you are using spring leggings, 
perhaps you should change to the 
springless type which are fitted with 
straps for close fit. 

Many foundries and most steel mills 
furnish hip-length leggings because 
they are more comfortable and there 
is no need to constantly check whether 
or not workmen are cuffing the pants 
over the legging and adjusting the 
straps properly. Hersert J. WEBER, 
Director, AFS Safety, Hygiene, and 
Air Pollution Control Program 


HOT CORE BOX PROCESS 


In the December issue of MopERN 
Castincs, James F. Tetzlaff of GMC 
Detroit Diesel Engine Div. requested 
information on the hot core box meth- 
od for cores used by the Renault 
Works in France. 

One of the papers to be presented 
at the 65th Castings Congress by the 
Sand Division describes this method. 
It is written by Phillipe Jasson, Regie 
Nationale des Usines Renault. 

This paper will appear in the 
TRANSACTIONS section of MODERN 
CASTINGS. 


T. W. Seaton, Vice-President 
American Silica Sand Co. 
Ottawa, IIl. 


THANKS FOR COPIES 


Many thanks for sending us 25 
copies of Mopern Castincs for use 
in the commercial libraries. 

The libraries are so much in de- 
mand overseas that we are planning 
to send out as many as 50 a year. For 
this purpose, we would like to receive 
a new supply of your publication 
about every six months. 


E. Paut Hawk, Director 
Trade Missions Program 

Office of Trade Promotion 
U.S. Dept. of Commerce 

Washington 25, D. C. 








SAFETY ARTICLE SCORES 


Will you please forward the liter- 
ature describing further details on 
items discussed in the December issue 
of Mopern CastinGs entitled “Now 
You Can Be Fashionable! Look Smart! 
Be Safe!” 

We would particularly like liter- 
ature on ear protectors, on the various 
types of glasses, goggles and face 
shields, and on all the aluminized fab- 
ric clothing discussed in the article. 

May we take this opportunity to 
comment on the continued excellence 
if the editorials and articles. We are 
quite sure that we can express the 
feelings of the vast majority of the 
AFS membership when we say that 
we are very proud of our magazine 
and there is now no doubt that 
MopERN CastTINGs is the leading tech- 
nical publication by and for the found- 
ry industry. 


J. G. WincetT 

Foundry Superintendent 

Manager, Furnace Div. 

Reda Pump Co. 

Bartlesville, Okla. 
Editor's Note: Literature covering the 
safety equipment items has been for- 
warded. Others interested in _ this 


NATIONAL* 


equipment may write MODERN CAasT- 
INGs for information. 


DETROIT GRAY IRON FOUNDRY COMPANY, Detroit, 
Michigan, cast this 23,200 pound nickel alloy steel 
automotive die using NATIONAL Western Bentonite 
Note the close tolerances and deep draw of this 


WANTS INDEX COPIES 


Having saved MopERN CASTINGS we 
are interested in purchasing indexes 
if available. 

Will you please send copies for 
1957, 1958, 1959, and 1960. 


Har.ey E. DENNEE, Secretary 

Acme Pattern Co. 

Flint, Mich. 
Editor's Note: A limited supply of 
indexes are available as long as they 
last. Anyone desiring copies should 
write to MopeRN CastinGs indicating 
the years desired. These annual in- 
dexes are currently available for the 
past 10 years. 


THANK YOU FROM JAPAN 


I wish to express my sincere thanks 
for your kindness shown to me while 
visiting in your country. The wonder- 
ful hospitality and courteous support 
made my trip most enjoyable and 
memorable. 


Fuxuyt Okumura, President 
Nippon Steel Foundry Co. 
Chishima-Cho Taisho-ku 
Osaka City, Japan 


high-finish casting. 
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These dealers stock NATIONAL Western Bentonite 


American Steel and Supply Company, 
Chicago, Illinois 

Asbury Graphite Mills, Inc. 
Asbury, New Jersey 

Asher-Moore Company, 
Richmond, Virginia 

Brandt Equipment and Supply Company, 
Houston, Texas 

George W. Bryant Core Sands, Inc., 
McConnellsvilie, New York 

The Buckeye Products Company, 
Cincinnati, Ohio 

Canadian Foundry Supplies & Equipment Ltd., 
Montreal 30, Quebec (Main Office) 

Canadian Foundry Supplies & Equip it Ltd., 
Toronto 14, Ontario 

Combined Supply & Equipment Company, 
Buffalo, New York 

Foundries Materials Company, 
Coldwater, Michigan 

Foundries Materials Company, 
Detroit, Michigan 

Foundry Service Company, 
Birmingham, Alabama 

General Refractories Company, 
Indianapolis, Indiana 

The Hoffman Foundry Supply Co., 
Cleveland, Ohio 

Independent Foundry Supply Company, 
Los Angeles, California 





industrial & Foundry Supply Company, 
Oakland, California 
interstate Supply and Equipment Co., 
Milwaukee, Wisconsin 
Kilein-Farris Company, inc., 
Boston, Massachusetts 
La Grande industrial Supply Co., 
Portland, Oregon 
Marthens Company, 
Moline, I\linois 
Midvale Mining and Manufacturing Co., 
St. Louis, Missouri 
Cari F. Miller and Company, Inc., 
Seattle, Washington 
John P. Moninger, 
Elmwood Park, Iilinois 
Pennsylvania Foundry Supply & Sand Co., 
Philadelphia, Pennsylvania 
Robbins and Bohr, 
Chattanooga, Tennessee 
Smith-Sharpe Company, 
Minneapolis, Minnesota 
Steel Sales Comp 
Munster, Indiana 
Warner R. Thompson Company, 
Detroit, Michigan 
Western Materials Company, 
Chicago, IIlinois 





Write today for BOOKLET giving further information 
on the benefits gained from using NATIONAL Western Bentonite 


BAROID CHEMICALS, INC. 

A SUBSIDIARY OF NATIONAL LEAD COMPANY 

1809 SOUTH COAST LIFE BLDG., HOUSTON 2, TEXAS 
Circle No. 142, Pages 145-146 
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How the Foundry Industry Serves America ...#13 of a Series 
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MALLEABLE IRON RAILING POSTS OFFER GREATER STRENGTH... CUT COST 13% 


A higher standard of safety at a substantial saving 
in price has been achieved through the use of malleable 
iron bridge railing posts on the Connecticut Thruway. 


Chosen over a fabricated component for its superior 
impact resistance and its strength to meet rigid 
safety requirements, the malleable iron supports saved 
the Highway Department approximately 13% on the 
cost of the units previously used. A saving in future 
maintenance is also assured through malleable iron’s 


Facts from the files of Malleable Founders Society 


ability to retain a smooth finish against the corrosive 
effects of salt air. 

This is just another example of how modern iron cast- 
ings offer you superior benefits at substantial savings. 
For the production of structurally sound iron castings, 
Hanna Furnace provides foundries with all regular 
grades of pig iron . . . foundry, malleable, Bessemer, 
intermediate low phosphorous, as well as HANNA- 
TITE® and Hanna Silvery. 


THE HANNA FURNACE CORPORATION 


Boston « Buffalo - Detroit 
New York e« 


Chicago « 
Philadelphia 


Hanna Furnace isa division of NATIONAL STEEL CORPORATION 
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In the interest of the American foundry | 
industry, this ad (see opposite page) will | 


also appear in 


STEEL 
IRON AGE 
FOUNDRY 
AMERICAN METAL MARKET 


How the Foundry Industry Serves Ameria ...013 of @ 


REPRINTS OF THIS AD 
WITH YOUR 
FIRM’S SIGNATURE 


If you would like to have reprints ot 
this ad to mail to your customers 
and prospects, let us know. Reprints 
will have no Hanna product message 
or signature, but will be imprinted 
with your firm name and address. 
Absolutely no obligation. To order 
your reprints, fill in and mail the 
coupon below. 


: The Hanna Furnace Corporation 
: Detroit 29, Michigan 


Please send me______ reprints of Ad No. 
(No.) 


of your Foundry Industry Series. 
Imprint as follows: 











Send reprints to: 


Pe Ce eee eeeeeeeeeeeeee 


NAME 
lunderstand thereis no charge for this service. 
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Take Chance Out of Safety 


Many of you have heard of the 
game called Russian Roulette. In this 
game, life and death are the stakes. 
The rules are simple: Two players are 
each supplied with a gun containing 
one bullet in the revolver. The revol- 
ver is spun; the gun pointed at the 
player's own head and the trigger 
pulled. If tue gun fails to fire, the 
opponent takes his turn. The game is 
thus continued alternately until one 
player is killed. 

The odds, of course, are five to one 
on each spin of the revolver that the 
bullet will not be in the firing receiver. 
None of us would think of playing this 
risky game, even with such good 
odds, because the stakes are too high. 


Know the Odds 


Also there are, no doubt, many of 
you who wouldn’t gamble on a rou- 
lette wheel because you know the 
odds are with the house. 

There are others, however, who 
will play the game, knowing full well 
there’s little chance of beating the 
wheel no matter how long it is played. 
But at least in this activity there is 
some fun; an element of fascination, 
plus the anticipation (and hope) that 
every now and then you may win. 

There is another game called “In- 
dustrial Roulette,” which apparently 
many of us don’t even hesitate to play. 
Yet the stakes are pretty high and 
the odds not so good as in Russian 
Roulette, or the roulette wheel. 

The industrial version is “chance 
taking;” and the stakes are loss of a 
limb or body organ and sometirnes 
death. In this game, the player com- 
mits an unsafe act on the gamble that 
he will not be injured or killed. As 
in Russian Roulette, he continues to 
commit unsafe acts until the law of 
chance catches up with him. 

Also in playing industrial roulette, 
unlike playing the roulette wheel, 
there is no fascination. The players 
never win anything; chances are 
they’re the losers of everything. And 
brother, I can tell you that workmen’s 
compensation will never repay you 


by HerBert J. WEBER 


for a lost hand, eye or other body 
part. 

When this happens the player is 
handicapped. All of us know what a 
handicap is. In horseracing it is the 
greater weight a horse carries com- 
pared to that of another horse. In 
bowling or golf it is a system of scor- 
ing, so that poorer bowlers and golfers 
can compete with better ones. 

A body handicap on the other hand, 
is the loss or lack of use of some part 
of the body; and a person so afflicted 
must compete at a great disadvantage 
with others. 

A handicap renders the whole job 
of living and working harder. It is 
true that handicapped people have 
done some remarkable things, but 
there are few Helen Kellers. 

If you want to appreciate how 
tough a handicapped person’s lot is, 
try doing your daily tasks with one 
knee in a splint or try getting dressed 
tomorrow morning with one hand. If 
that doesn’t impress you, blindfold 
yourself and try lighting a cigarette 
or pouring a cup of coffee. 


Stakes are High 


So if you want to be handicapped, 
take chances; after all the odds are 
that you might get away with it. But 
remember that the stakes are drasti- 
cally high for what you may get by 
with . . . but if you don’t? 

If it’s too much bother to lock out 
the main switch when repairing power 
machinery; to wear safety goggles and 
other personal protective equipment; 
to check for a hot wire with a test 
light rather than your bare finger; 
and to take the time and effort to do 
an act safely, brother you're playing 
industrial roulette! 

I predict here and now that if you 
continue this fool’s game, the law of 
chance will catch up with you. When 
it does, you'll carry a real handicap 
and your family will pay the stakes 
along with you. 

So leave handicaps to horses, golf, 
and bowiing, and industrial roulette 
to damn fools. 
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Lectromelt 
ships 77% of furnace 


spare-part orders from stock 


22 


When you need replacement parts on a Lectromelt 
electric furnace, you'll find we are as interested in 
speed as you. Therefore, we’ve set up a separate 
service department to handle sales, check orders 
against original blueprints to insure accuracy, and 
maintain a complete spare parts inventory. 


Routine orders are in and out in a few days; rush 
orders in a few hours. A very large stock is main- 


tained so that over 77% of current orders are filled 
right off the shelf. 


Lectromelt service is geared to help you operate 
efficiently for years to come. Thus, if you’re plan- 
ning new capacity, you'll find it wise to contact 
Lectromelt now. Lectromelt Furnace Division, 
McGraw-Edison Company, 316 32nd Street, Pitts- 
burgh 30, Pennsylvania. 


FOR THE MOST EFFICIENT MELTING Lect romelt’ 


CANADA: Wild-Barfield Electric Furnaces, Ltd., Toronto... ITALY: Forni Stein, Genova... ENGLAND: 

G.W.B. Furnaces Limited, Dudley, Worcs. ...GERMANY: Demag-Elektrometaliurgie, GmbH, Duisburg... 

SPAIN: General Electrica Espanola, Bilboa . .. FRANCE: Stein et Roubaix, Paris ... BELGIUM: S. A. Stein 
& Roubaix, Bressoux-Liege ... JAPAN: Daido Steel Co., Ltd., Nagoya 
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TRENDS IN EDUCATION 





Communications... 
An Industrial Headache 


Communication is unquestionably 
the most important tool possessed by 
man. Yet, in industry today it is also 
one of the least understood;—is poorly 
“sharpened” and often misused. The 
word “communicate” is derived from 
the Latin words “communicare” and 
“communis,” meaning “to share in 
common.” 

You can talk and gesture until red 
in the face, yet complete communica- 
tion does not exist unless you and the 
recipient have your thoughts in com- 
mon and share your mental picture 
and understanding. This sharing and 
understanding is best created with 
“two-way” communications—when 
both sender and receiver can see the 
picture in the other person’s mind, as 
he sees it. 

To have communication, there must 
be the same essentials necessary for 
the transmission of sound;—sender, 
carrier (form or medium) and receiv- 
er. Without one, communication does 
not exist. If weakness exists in one, 
communications likewise are weak. 
For example, the sender may give a 
poor signal or an incomplete signal 
and communications break down. Al- 
so, the carrier may be lacking (such 
as inadequate selection of words, 
a poor drawing, or the receiver is a 
“poor listener”) and communications 
again bog down. 

Communicating could also be called 
“getting through”’—“putting it across” 
—“making ourselves clear” or “passing 
the word.” Call it whatever you will; 
we must, however, never lose sight of 
its basic meaning—“to share in com- 
mon.” And most important of all, 
neither should we forget its primary 
function—“to get action.” 

Successful companies obviously ap- 
preciate the importance of good com- 
munications. However, the value of 
reminding as well as informing should 
not be overlooked. One is as impor- 
tant as the other. It's somewhat like 
the foundry manager who said, “We 
know what good cupola operation is 
but we don’t do anything about it.” 

The primary responsibility of man- 
agement is leadership. And the bene- 


By R. E. BetreRLEY 


fits of sound leadership can only be 
accomplished through people. People, 
in turn, must be motivated and di- 
rected through, and only through, 
communications in one form or an- 
other. 

The scope of communications is 
difficult to comprehend. Without com- 
munications understanding, group ef- 
fort, company activities, direction and 
even personalities would not exist. 
Wars have been started, won and 
lost because of the strength and weak- 
ness of communications. Business 
spends billions of dollars annually on 
letters alone. Management should con- 
sider what each letter, memorandum, 
purchase order, etc., costs when all 
items are included. Furthermore, what 
do these means of communication cost 
when they are weak or in error? Such 
mistakes or failure to get information 
“across” is a real headache costing 
millions of dollars annually. 

Breakdown in communications can 
“snowball” into chaos in a_ plant's 
operations. Supervision, maintenance, 
instruction, safety and production can 
fail to the point where equipment 
“down time”, deliveries, quality con- 
trol, human and customer relations, 
and costs can lead to company disas- 
ter. With poor communications, mon- 
ey is thrown away. Yet, because of its 
intangible nature, we are all inclined 
to overlook the real culprit—poor com- 
munications. 

Employees become more creative 


and productive when they feel they | 


are sharing in the planning, problems 
and successes of a company. Personnel 
morale is improved with good com- 
munications between management 
and supervision. It has been said that 
about 65 per cent of all grievances 
are brought to foremen first, rather 
than stewards. Over 77 per cent of 
grievances are settled at the foreman 
level with the remaining 23 per 
cent costing companies tremendous 
amounts due to shutdowns and work 


stoppages. 


Next month— 
“Means of Communicating.” 
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FITS ANY LIFT TRUCK 


DUMPS 
AUTOMATICALLY 


CAN CUT HANDLING 
COSTS 30% 


With this self-dumping hopper on your 
lift truck, one man can do the work of 
two—in a fraction of the usual time. It’s 
the modern, low-cost way to handle 
scrap metal, small castings, cinders, 
punch press parts, hot forgings, cullet— 
all kinds of bulk material. 


Attaches in seconds to 


a any lift truck—fork or 
( platform. Can’t slip off. 
Operator picks up loaded 


curs iteeus Hopper—transports it to 

its destination-—releases 
the latch—and the Hop- 
per automatically dumps 
its load, rights itself, 
locks itself. 


al 
Roura Hoppers are 
eo sturdily made of %" 
yam. steel plate with contin- 
‘\ uous arc-welded seams. 
Heavier plate if desired, 
also stainless steel or gal- 
vanized. Made in eight 
sizes, 4 to 4 yard ca- 
pacities, mounted on live skids or a 
choice of wheels. Standard models avail- 
able for immediate shipment. 


ROURA 


Durmpin 


Self 
HOPPER 


LOCKS ITSELF 














Circle No. 144, Pages 145-146 
February 1961 

















ALL THE MERITS OF ROUNDED-GRAIN 
QUALITY ARE YOURS 


with WEDRON SILICA... 


We feel the name Wedron means a number of things to foundrymen: 

Quality, purity, rounded-grain structure, and a wide range of A. F.S. grades to choose 
from. Of these, quality and the rounded-grain advantages stand out. 

They tell you that Wedron Sands give you the basis for better 

controlled castings. Try Wedron today and experience better results. 


Wrepron SILICA COMPANY 


135 South LaSalle Street + Chicago 3, Illinois 


Send for illustrated brochure on Wedron sands. MINES AND MILLS IN THE 
WEDRON-OTTAWA DISTRICT 
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Engineering Alumni 
Tell Educational Needs 


Since my column “What Price En- 
gineering Education” appeared in 
the June Issue of Mopern Cast- 
incs, I have had some _ interesting 
suggestions about how this lopsided 
education problem could be solved. 
One idea was that the schools should 
ask the men in industry what they 
missed most in their education. 

Such a survey was made by Co- 
lumbia University with confusing re- 
sults. It revealed four phases in the 
life of an engineer, but did little to 
help plan the curriculum of future 
engineers. 

1. From 1 to 5 years after gradu- 
ation, the alumni felt that they had 
been cheated in practical courses. 

2. From 5 to 15 years, they felt 
that they should have had more 
math., physics, chemistry, and basic 
science. 

3. From 15 to 25 years out of 
school, they felt that public speak- 
ing, business organization, finance, 
and labor relations should have been 
given more time. 

4. Above 25 years the graduate 
engineer felt that he should have 
had more education in music, liter- 
ature, drama, and the fine arts. 

If the schools were required to 
teach all that these graduate engi- 
neers felt they should, an engineer 
would graduate in June and draw 
his first social security check in July. 
There is an area of self-education 
that must be explored when a stu- 
dent leaves the university. It is in 
this area that he learns to live with 
the world. 

Let’s analyze this report starting 
with the last point. The engineer who 
has worked 25 years in industry has 
decided that there must be more to 
life than hustling for a buck. He has 
leaned to live and he thinks he 
could have learned this a lot earlier 
if the school had prepared him for 
it. He doesn’t realize that without 
the preliminary climb through the 
ranks he wouldn’t be in a position to 
enjoy life at that level. If by this 


by H. F. Drerricn 


time he hasn’t learned to enjoy “The 
Overture from Hanzel and Grettel,” 
or “Plato’s Republic,” perhaps it is 
because his natural attitude is better 
suited to “The Missouri Waltz,” and 
Cooper's “Leather Stocking Series.” 
There is nothing the school could 
have done about that. 

The answers from the 15 to 25- 
year men reflect a change in the 
source of top management in indus- 
try. There was a time when top man- 
agement came from the sales ranks. 
The first axiom of salesmanship is, 
“Sell Yourself.” The peddlers took 
advantage of their training to gain 
top positions in industry. By selling 
himself to the boss—or the  boss’s 
daughter—many a top management 
man was created. Industry can no 
longer afford the luxury of support- 
ing a son-in-law unless he can pro- 
duce demonstrable results. 

The answers of the 5 to 15 year 
men confuse me. In order to get 
more basic science beaten into our 
engineering students, we would have 
to invent new fields. Perhaps this 
is a reflection of lack of attention 
during classes, or a lack of applica- 
tion after graduation. In his first 5 
years after leaving university, the ne- 
ophyte engineer will find very little 
use for calculus II. 

Now, about that first group. Aren’t 
they in the best position to know 
the areas in which they should have 
had more training? Isn’t it for these 
people that the schools exist? When 
a student dons the cap and gown 
and goes through the ritual of swing- 
ing the tassle from side to the other, 
we call it commencement. We don’t 
claim that he has finished his edu- 
cation, only that he has been pre- 
pared for the future. If his education 
is inadequate at this point, the 
schools have failed him. These are 
the men who claim they should have 
had more practical courses—the stud- 
ies that the egg-heads are squeezing 
out of the curriculum. 

Editor's Note: Agreements or disa- 
greements are solicited. 
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alloy briquets for 
the cupola charge 


Each different Ohio Ferro-Alloys bri- 
quet for the iron foundry has a dis- 
tinct shape and color. Costly errors 
in adding silicon, manganese or 
chromium to the charge are avoided. 


Silicon briquets are GRAY and cylin- 
drical in two sizes: either 1 pound 
or 2 pounds of contained silicon. 
The 2-pound size is also available in 
a brick shape. Manganese briquets 
(shown above) are RED and are 
oblong in shape. Silicomanganese is 
YELLOW and square. Chromium bri- 
quets are GREEN and hexagonal in 
shape. 


For detailed information, write for 
Ferro-Alloy Briquets for The Iron 
Foundry. It’s free, and there’s no 
obligation. 


HSPN VASE 


Ohio oro dar y Corporation 
Canton, Uhio 





Make Sure of 


High-purity Inco Nickel can help you solve 
many casting problems, help you produce 
better castings. 


For example, in gray iron castings rela- 
tively small Nickel additions will better 
the mechanical properties, reduce chill 
and promote uniform density in light 
and heavy sections. Nickel also improves 
machinability and induces a more uni- 
form response to heat treatment. 


Whether you produce iron, steel, non- 
ferrous or heat- and corrosion-resistant 
castings—the chances are that you can 
improve them with Inco Nickel. 


For help with casting problems, call the 
Inco Distributor or Inco District Office 
in your area. Their representatives will 
draw upon the experience of Inco—the 
world’s largest producer and researcher 
of Nickel and its uses—to help you 
select the forms of Nickel best suited 
for your operations. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street ANCO, New York 5, N. Y. 
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Your Melts with Inco Nickel 


INCO FOUNDRY PRODUCTS ARE DISTRIBUTED BY 


PACIFIC METALS CO., LTD. 


San Francisco, Los Angeles, Salt Lake 


City 

J. M. TULL METAL & SUPPLY CO., INC. 
Atlanta, Jacksonville, 
Greenville 

EAGLE METALS CO. 
Spokane, Seattle, Portiand 

STEEL SALES CORPORATION 


Chicago, Detroit, Milwaukee, Indianapolis, 


St. Louis, Minneapolis 


Birmingham, 


METAL GOODS CORPORATION 
Dallas, Denver, Houston, New Orleans, 
Tulsa, Memphis, St. Louis, Wichita, 
North Kansas City 
WHITEHEAD METALS, INC. 
New York City, Buffalo, Syracuse, 
Philadelphia, Baltimore, Harrison, N. J., 
Windsor, Conn., Cambridge, Mass 
WILLIAMS & COMPANY, INC. 
Pittsburgh, Cleveiand, Cincinnati, Colum- 
bus, Toledo, Louisville 


INCO DISTRICT OFFICES 


CENTRAL ATLANTIC COAST AREA 
274 Delaware Trust Bidg., Wilmington 1, 
Delaware + Tel. OLympia 6-8248 
CHICAGO AREA 
333 N. Michigan Avenue, Chicago 1, Ill 
Tel. FRanklin 2-4030 
CINCINNATI AREA 
1715 Carew Tower, Cincinnati 2, Ohio 
Tel. PArkway 1-1631 
CLEVELAND AREA 
55 Public Square, Cleveland 13, Ohio 
Tel. MAin 1-5077 
DAYTON AREA 
2600 Far Hills Avenue, Dayton 19, Ohio 
Tel. AXminster 8-7571 


DETROIT AREA 
19842 James Couzens H'way, Detroit 35 
Michigan + Tel. BRoadway 3-6780 
METROPOLITAN NEW YORK AREA 
67 Wall Street, New York 5, New York 
Tel. WHitehal! 4-1000 
NEW ENGLAND AREA 
75 Pearl Street, Hartford 3, Connecticut 
Tel. JAckson 7-0383 
PITTSBURGH AREA 
Two Gateway Center, 
Tel. ATlantic 1-9546 
TEXAS AREA 
1817 Tennessee Bidg., Houston 2, Texas 
Tel. CApito!l 4-1433 


Pittsburgh 22, Pa 


WEST COAST AREA 
714 West Olympic Boulevard, Los Angeles 15, California 


“INCO 


el. Richmond 9-2496 


NICKEL 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 





Only on Shalco Shell Core/Mold Machines... 
Gas or Electric core box heating... 


your choice at no extra cost 


Now, to meet your specific requirements, you can have 
either gas or electric core box heating on any Shalco shell 
core/mold machine . . . at no extra cost. In addition to 
this exclusive option, fully automatic Shalco machines 
offer . . . full design flexibility to accommodate the widest 
variety of cores and molds . . . adjustable cams for auto- 
matic blow in any position . . . thermostatic core box 
temperature control for accurate, uniform curing... 
rugged, precise construction for sustained, consistent 
performance. Whatever your needs in shell core, shell 
molding, shell sand coating and related equipment, Shalco 


can fill them. From machine selection on through the 
training of your operators, Shalco’s unmatched engi- 
neering, manufacturing and service organization is 
at your disposal. CALL, WRITE OR WIRE FOR 
COMPLETE INFORMATION. 


Shalco Division of 


THE NATIONAL 
ACME COMPANY 
174 E. i3ist STREET 
CLEVELAND 8, OHIO 


Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 


Manifolds arranged with removable blast tips which can 
be located to suit size of core box or heating require- 
ments. Also, any complete line of tips can be shut off 


Thermostat heat control 
for high and low flame 


Gas Mixing Unit. 


PMA BMA BRA AQ ae 


Back Plate complete with tee 
slots for block adjustment 


Adjustable blocks for securing 
core box this allows for 
maximum area of box to be 
exposed to tips. ¢ old spots are 
eliminated with ample space 


available for tip lighting 
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IT ISN’T NECESSARY TO PAY 


*55 TO ‘75 MORE PER TON FOR 
STEEL snor anv criv... 


because YOU CAN GET EQUALLY 
GOOD PERFORMANCE* WITH 


“SUPER-STEEL” for onty 


"165=. 


in truck loads 


“SUPER-STEEL” is unequivocally guaranteed 
to equal the performance of any of the higher 
priced steel abrasives now on the market! 


Worth investigating? Sure it is! 
Write, wire or phone (collect) for 
more information—or a trial order. 


METAL BLAST, wwe. 


873 EAST 67th STREET © CLEVELAND 3, OHIO © Phone: EXpress 1-4274 


ALSO IM: Chattanooga . Chicago . Cincinnati . Dayton ~ Detroit . Elberton, Ga. . Grand Rapids . Greensboro, MH. C. 
Houston . Los Angeles . Louisville . Milwaukee . Minneapolis . New York . Philadelphia . Pittsburgh and St. Lowis. 


MANUFACTURERS, ALSO, OF TOP QUALITY “SEMI-STEEL” SHOT AND GRIT, MALLEABLE AND CHILLED SHOT AND GRIT — AT COMPARABLE SAVINGS! 
Circle No. 148, Pages 145-146 
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Molybdenum 


workhorse of the metals 


industry Molybdenum has found large use as 
an alloy for steel compositions that are employed in 
innumerable applications. Nitriding, stainless steels, 
turbine shafts, gear steels, truck, tractor, automotive 
carburizing and parts—and so the list grows to hun- 
dreds of uses—in there because it is dependable—it 
delivers the physical properties. 

You add molybdenum to some steels because it adds 
anti-corrosion. properties. It reduces temper brittle- 
ness, it raises the hardenability, it enhances the shock 
resistance, it increases the tensile properties—in short, 
it does most everything. 

When a tough steel job is considered, the first 
thought is how much molybdenum. It gives the metal- 
lurgist a comfortable feeling to know he has molyb- 
denum in the specification—and that the supply of it 
is here—at home. 

If you have a problem involving the use of moly, we 
invite you to come to headquarters for your solution. 
Expert metallurgists are yours for the asking. 


3 TBhoen 


- ios ” 
operat 
on VBA 


. 
art te 


MOoOLYBDENUN 


CORPORATION OF AMERICA 
1312, Building Number 4, Gateway Center, Pittsburgh 22, Pa. 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Sales Representatives: Brumiey-Donaldson Co., Los Angeles, San Francisco 
Subsidiary: Cleveland-Tungsten, Inc., Cleveland 
Plants: Washington, Pa., York, Pa. 
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A Timely Message For Foundry Managements 








what are YOUR 


foundry problems? 
Check this list of KNIGHT SERVICES FOR FOUNDRIES 


[_] Plant Layout 
[_] Cost Control 
CJ Methods 

(J Modernization 
[_] Mechanization 
[_] Materials Handling 
(] Automation 
J Organization 
(J Production 

[_] Job Evaluation 
[] Wage Incentive 


The quickest, easiest and most practical way to solve any foundry 
problem that is restricting your production or increasing your costs 
is to use the dependable services of experienced Knight Engineers. 
Regardless of the type or size of your foundry—or your problems— 
Knight Engineers can be of unusual help. 


For consultation on any foundry problem, large or small, 
call on Lester B. Knight & Associates, Inc. 


lester B. Knight & Associates, Inc. 


Management, Industrial and Plant Engineers 
Member of the Association of Consulting Management Engineers, Inc. 
549 W. Randolph St., Chicago 6, Ill. 
New York Office—Lester B. Knight & Associates, Inc., Management Consultants, 500 Fifth Ave., New York 36 
20111 James Couzens Highway, Detroit 35, Michigan 
Knight Engineering Establishment (Vaduz), Zurich Branch, Dreikonigstrasse 21, Zurich, Switzerland 
Lester B. Knight & Associates, G.M.B.H., Berliner Allee 47, Dusseldorf, Germany 
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YOUR KEY to Better, Cleaner Brass Castings... 
F, C 0 ” by & L ‘| : when ‘the ditest brass turnings ~ ea 


@ Longer crucible life — no metal loss. 
BRONZE & BRASS FLUX 


e Forms a perfect covering over the metal during 
melting, prevents oxidation and reduces obnox- 
ious gases to a great extent. 


e@ Write or calli for full information. 





The CLEVELAND FLUX Company 


1026-40 MAIN AVENUE, N. W.* CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, Bronze, Aluminum and Ladle Fluxes . . . Since 1918 
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WHAT’S COOKING AT ERIE? 


PLENTY! Brand new coal rnixing bins, a new screen- 


ing plant, and new loading stations have just been 
completed at Interlake Iron’s Erie Coke Plant. 


These new facilities guarantee you a vastly improved 
foundry coke. 


A NEW AND BETTER FOUNDRY COKE 


PICKANDS MATHER & CO. 


CLEVELAND 14, OHIO 


Chicago « Cincinnati - Detroit - Duluth 
Erie - Greensboro « Indianapolis « New York 
Pittsburgh « St. Louis « Washington 


IRON ORE - PIG IRON + COAL - COKE 
FERROALLOYS - LAKE FUELING 
LAKE SHIPPING 





TECHNOLOGY FOR PROFIT 





New Sand Practices 
Produce Five-way Profits 


Technology enables metalcasters to: 
e Make salable castings with less grinding 


e Improve yield: casting weight to metal melted 


is 58 per cent 


Reduce draft on patterns 
Improve dimensional accuracy 
Eliminate mold and skin torch drying 


by W. D. McMiian, 
Contributing Editor 


A? LEAST FIVE PROFIT-PRODUCING results have come 

from new sand practices developed by a team of 
foundry experts at Kensington Steel Co., Chicago. 
The metalcasters, spurred by a technical article pub- 
lished in Mopern Castincs about 18 months ago, have 
produced a facing sand mix which has improved 
castings quality and reduced costs. 

Having read “Industrial Application of Olivine Ag- 
gregate” (Modern Castings, June 1958), the team 
put the technology to work and came up with signifi- 
cant contributions to their company and to the cast- 
ing industry. 

The sand mix uses olivine flour, silica sand and an 
air-setting binder. This mix produces the following 
savings: 

1. Less draft needed on patterns lowers machining 
time. A roll shell is now cast with a draft of 
42-inch instead of %-inch per foot. 

2. Eliminates mold drying and skin torch drying. 

3. As-cast surfaces are smooth and free of scabs. 

. Better finish lead to a reduction of grinder op- 
erators in the cleaning room from 11 men to 2. 
. Improved dimensional accuracy effected reduc- 
tion in machining time. For instance, machining 
time on a 1760-pound roll shell was cut from 
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18 hours to 8 hours. This casting has a two-inch 
wall thickness and a 40-inch top diameter which 
is held to a total tolerance of “-inch. 

These results depended on concerted team effort. 
Paul Schroeder, plant superintendent; Leo Marinelli, 
superintendent of the core room and sand control; 
Joe Seymour, foundry metallurgist; and Frank Skalka, 
molding foreman cooperated on the project. They 
were confronted with some physical limitations of 
available facilities and determined to expend a mini- 
mum capital. 

Principal product at Kensington is Hadfield man- 
genese steel castings for impact and abrasive wear 
applications—jaw plates for crushers, bowl liners and 
mantles, screen bars for grizzly separators, roll shells, 
mill liners, and crawlers treads. 

Due to the difficulty in machining austenitic steel, 
cast-to-size “foundry fits” are almost a must. This 
means close dimensional tolerances, satisfactory fin- 
ish, and freedom from warpage. In fact, production of 
usable castings right out of the cleaning room is 
Kensington’s goal. 

The new practice, essentially a matter of mold 
preparation or sand treatment, involves the use of 
olivine sand with an air setting binder compound. 
Olivine is a natural mineral aggregate, about 90% 
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magnesium ortho silicate (forsterite). As olivine sand 
is a manufactured aggregate it is available in several 
grades—AFS No. 45, 70, and 130, and No. 200 flour. 

Molds are faced with a mix containing 3 per cent 
air set material and 14 per cent olivine flour. The 
balance is a 4 screen washed and dried silica sand 
AFS grade 56. 

The use of olivine flour is only one part of the new 
development as the use of an air setting binder com- 
pound is an essential and equally important part. 

The air setting material is fast setting. Mold hard- 
ness develops rapidly in 45 minutes to 90 minutes. 
Hardness is so high that it exceeds the scale. Mold 
drying and torch drying no longer are necessary. 

Timing in mold preparation is quite critical. The 
facing material is dumped onto the pattern using 
about 1 inch of facing for each inch of metal thick- 
ness to be poured against it. The back-up sand, usual- 
ly placed with a slinger, must be added within 15 to 
20 minutes after applying facing. This assures a bond 
between the facing and the back-up sand. 

The metal poured is representative of the accepted 
analysis for Hadfield steel. Pouring rate is extremely 
important. At Kensington’s foundry it ranges from 
150 to 300 pounds per second. The rule on pouring 
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Close up view of casting shows how 
today’s modern practices with olivine 
sand facing creates superior finish. 
Grinding is minimal. This contribution to 
metalcasting was generated by an article 
in Modern Castings. 


temperature is rather simple; pour as cold as possible. 

Important to the success of this operation is the use 
of exothermic materials in the risers. This creates the 
ideal thermal conditions: cold metal cooling quickly 
in the casting, hot metal cooling slowly in the risers. 
This practice too has resulted in an improved yield. 
Per cent of casting weight to metal melted is now 
about 58 per cent. This development while being 
principally a matter of mold preparation embodies 
consistent control of the melting technique and the 
pouring practice. 

A casting made prior to use of olivine is kept on 
hand as a museum piece for purposes of comparison. 
This casting required hours of grinding and prepara- 
tion to make a salable product. A casting made by 
today’s modern practices has a finish that is salable 
without grinding. 

An understanding of pouring rates, down sprue siz- 
es, exothermic material influences, and proper mold 
preparation has paid off in a better casting at a more 
attractive price. 

There is team work in this operation, evidence of 
think through and carry through that has put ideas 
into action, concepts into performance and perform- 
ance into profits. Here is technology for profit. 





Casting made prior to use of olivine. It is kept by Kens- 
ington Steel as a museum piece for comparative purposes. 
The casting required hours of grinding and preparation 
to make it salable. Note scabs, rat tails, and veins which 
spoil surface quality of the casting. Casting on opposite 
page results from new technology. 


Roll shell after being shaken out. 
Gate and four exothermic risers are 
still attached. Similar casting (shown 
at left) has gates and risers burned 
off. 
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MANAGEMENT 





Value analysis is more than a vague concept, it is a workable plan 
that pares manufacturing costs to the bone. Increased competition, 
rising costs, and emphasis on quality control make this cost-saving 
technique essential for progressive metalcasters. 


How Allis-Chalmers Saves Money 
Through Value Analysis 


Special seminars bring together engineering groups, value analysis 
specialists, and suppliers to study specific products. This is a five-phase 
work plan that produces the necessary organized approach: 

1. Data gathering. 

. Speculative study. 

. Exploration and evaluation. 

. Planning and consulting. 

. Summarization. 
The usefulness of value analysis for every metalcaster cannot be 
shrugged off as an idea “not for me”. It’s worth study. 


]. H. SNarTEMo 
Value Analysis 
Allis-Chalmers Mfg. Co. 


Yar ANALYsis has been the 

subject of a great many disser- 
tations and has been defined and 
described in many different ways. 
At Allis-Chalmers, value analysis 
is considered “an organized group- 
ing of the various techniques that 
can be employed to eliminate un- 
necessary costs.” 

Although many of the individ- 
ual product departments had been 
carrying on some excellent cost re- 
duction work over the years, it 
was felt that a central value an- 
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alysis section located in the pur- 
chasing division could add impor- 
tantly in the areas of coordination. 
In addition, purchasing was the 
focal point for expert assistance 
and information available through 
suppliers. 

Training people for value analy- 
sis work in each of the various 
groups and production areas was 
the initial task. 

It was believed that a total of 
several hundred men would need 
training for the program to achieve 


any degree of permanent effective- 
ness. Further study tended to con- 
firm this thinking during the next 
seven months. 

Seeking to avoid the delays and 
the “learning pains” that usually 
accompany self-teaching (“learn- 
ing the hard way”), a firm of value 
analysis consultants was invited to 
make recommendations. Acting on 
their advice, a series of “tell-show- 
do” type training seminars was ar- 


(Continued on page 39) 





Larry Doyle, far left, Allis-Chalmers 
casting buyer, and team study a 
radiator valve. First step is deter- 
mination of the basic and secondary 
functions of the part. Generally, 75 
per cent of the cost accomplishes 
secondary functions. 


Bushing assembly gets thorough study by three- 
man team. Groups were challenged to remove at 
least 25 per cent of cost by “blast and refine” 
techniques, stripping the part to its essential func- 
tion and then adding the necessary features. 


™ 


7 _ wh. 6 
-_ 
> * | 


A vital part of the program is parti- 
cipation by suppliers. Each of the 
study groups may request a con- 
ference with vendors invited to 
the session. This allows suppliers to 
be in on the initial planning stage 
and allows teams to draw upon the 
knowledge of outside personnel. 
Display shows typical castings. W. 
J. Pankratz, second from left, dis- 
cusses casting possibilities with two 
team members. 
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Castings and extrusions, above and below, illustrate how savings can 
be effected by determining the basic function of the part, and then 
investigating how this could be done with another approach. Many 
poor values are the result of a lack of information, lack of imagination, 
or unwillingness to alter habits and attitudes. Effective value analysis 
must be accompanied by a willingness to change. 


Typical of savings through value analysis is a 
bronze contact for a load tap-changing device. 
A savings of 57 per cent was achieved by a cast- 
ing over the former extrusion and machining 


method. 





ranged and the consulting firm 
was retained to conduct them. 

The company’s modern, air con- 
ditioned auditorium was reserved 
for each of the five week-long sem- 
inars. Trainees were selected by 
management and grouped into 
teams by the value analysis sec- 
tion. 

Each team was made up of 
three or four men and included a 
supervisory engineer and product 
planner with the third (and some- 
times fourth) man being from 
manufacturing, the purchasing de- 
partment, standards department 
or some other staff function. 

An actual production assembly 
or sub-assembly of a size that 
could be placed on a table for 
study was selected for each of the 
seminar teams. 

Complete information was col- 
lected for these projects including 
drawings, annual usage, cost infor- 
mation and specifications prior to 
each seminar. Then, as seminar in- 
structions proceeded, the study 
teams applied the various tech- 
niques of value analysis to their 
projects and learned that these 
techniques were effective when 
properly used. 


Work Systematically 

Because valuable leads can be 
overlooked if “shortcuts” are taken 
to obtain quick answers, stress was 
placed on the importance of pro- 
ceeding through the work plan 
systematically and thoroughly. In 
other words, trainees were encour- 
aged to work “by the numbers” 
both during the seminar and after. 
This “organized approach” or work 
plan can be outlined briefly as fol- 
lows: 

I. Information and data gather- 
ing phase (This phase, of 
course, was largely completed 
prior to the start of the seminar 
to save valuable time). 

A. Obtain all the facts on the 
project being studied—draw- 
ings, costs, quantities, specifi- 
cations, etc. 

B. Learn the functions in- 
volved. 

. Speculative or idea gathering 
phase. 


A. Consult with people fa- 
miliar with the project. 

B. Explore new materials, 
processes and equipment. 

C. Conduct a creative ses- 
sion using a check list and 
brainstorming techniques. 


. Analytical phase—explore and 
evaluate all suggestions re- 
corded in speculative phase. 

A. Discussion session. 

B. Weigh the good points of 
each suggestion against the 
bad—remembering the popu- 
larity of automobiles in spite 
of numerous “drawbacks.” 

C. Develop all ideas in pro- 
portion to their savings poten- 
tial and probability of accom- 
plishment. 

D. Overcome objections 
based on personal prejudices, 
inertia or honest wrong beliefs 
outdated by advances in ma- 
terials, processes and equip- 
ment. 


. Planning phase. 
A. Working within the com- 
pany, determine most efficient 


manufacturing procedures. 

B. Through the purchasing 
department, consult “specialty 
suppliers” for new approaches 
and/or standardized parts. 

C. Select the ideas that, at 
this point, seem to offer the 
best value. 


’, Summarizing for presentation 
phase. 

A. For each of the sugges- 
tions finally selected in the 
planning phase, prepare a re- 
port to include sketches and 
complete cost data. 

B. Prepare an over-all proj- 
ect report to include the 
reports for the individual sug- 
gestions and explanatory notes 
and data. 


Suppliers played an important 
part in the training seminars just 
as they do in any successful on- 
going value analysis program. 
From 18 to 25 suppliers attended 
each seminar, helping through dis- 
plays, consultations, and quotations 


to provide answers to cost-reduc- 
ing ideas and suggestions devel- 
oped by the teams. 

For example, in several instanc- 
es teams suspected that costs of 
welded or fabricated parts were 
excessive and requested quotations 
on redesigned parts cast from iron, 
aluminum, bronze, etc. Usually, 
the casting supplier of the compa- 
ny foundry (depending on the size 
and type of casting that was in- 
volved) was able to offer substan- 
tial cost improvement. 

In some cases, the original de- 
sign had been developed only for 
prototype purposes and was never 
intended for production. In others, 
the various components of the as- 
sembly had been changed with- 
out any effort made to combine 
parts or simplify overall design. In 
any event, it was found that 
foundry products are often a key 
to worthwhile savings on many of 
our products. 


Why Attitudes Changed 
A most interesting aspect of the 
seminars was the change in atti- 
tudes that was so readily discern- 
ible as the sessions progressed. 
Many of the trainees started 
with the idea that they had been 
taken away from more important 
work to sit in on a rehash of cost 
reduction emphasis lectures—such 
ideas, however, soon gave way in 
successive stages to surprise, en- 
thusiasm and a sense of achieve- 
ment as project after project was 
value analyzed and proved vulner- 
able to “the organized approach.” 
The final day of each seminar 
was devoted to a “wrap up” and 
presentation of the suggestions for 
the projects. Suggestions were 
written on forms provided for the 
purpose and charts were made on 
each team’s accomplishments. 
Open-house displays for man- 
agement, which concluded each 
seminar, were enthusiastically re- 
ceived. Trainees went back to 
their respective work areas enthu- 
siastic supporters of this fresh and 
stimulating program that so suc- 
cessfully attacks mounting costs— 
Value Analysis! 
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FOREIGN TECHNOLOGY 





“Cloud Nine’—Permanent Mold 
Casting of Steel 


Future foundry practices sometimes arrive as soon as tomor- 
row. Russians are now permanent molding steel box-type 
castings weighing several tons. 
By eliminating individual deep cracks it is possible to get 
250 and more castings with the same mold. 


By S. I. Smoensxy, N. N. Guc- 
Luin, G. F. Zasersxy, A. K. Prov- 
ORNY, and V. A. TuTEV. 


Translated by A. I. Krynirsky. 


Permanent mold casting of steel 
may still be an idea ahead of its 
times. Nevertheless, Russian found- 
rymen are making inroads in the 
problems inherent to the challenge. 
Already success has been achieved 
in pouring large steel box-type 
castings weighing several tons. 

The mold is made of steel and 
internal cavities are formed with 
sand cores. As a result of con- 
siderable research, mold life with 
steel molds has been improved so 
that it is superior to cast iron. 

In this article the authors tell of 
establishing the optimum mold com- 
position, wall thickness, ribbing 
practice, and heat treatments to 
achieve best service life when 
casting steel into steel permanent 
molds. 
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ERMANENT CASTING of large 

steel castings using steel molds 
is now underway in Russia. Cast 
iron molds were formerly used but 
were unsatisfactory because of the 
development of deep cracks. 

These have been replaced by 
steel molds, and in the absence 
of deep individual cracks it is pos- 
sible to make 250 or more castings 
per mold. 

In the research project 14 molds, 
divided into five groups, were 
used. All molds, some of which 
had high sulfur content, were 
made of low carbon steel (0.06 to 
0.14 per cent carbon). Both car- 
bon and sulfur content are particu- 
larly important factors as far as 
the crack network is concerned. 
The crack network appears on the 
working surface of molds after 30 
to 100 pourings. 

In composition of molds, as sul- 
fur is increased from 0.20 to 0.32 
per cent, the number of pourings 
decreases almost 3-fold before 
cracks appear in the mold. 

Beneficial effects of carbon con- 
tent is particularly noticeable with 
an increase of sulfur content. Steel 
molds having sulfur content higher 
than 0.026 per cent and carbon 


raised from 0.10 to 0.14 per cent 
increases the number of pourings 
into the mold from 30 to 60 before 
the crack network develops. With 
low sulfur content, the influence of 
carbon is much less pronounced. 
However, the effect of increased 
carbon on the life of molds is bene- 
ficial. 

Group 1 consists of molds 1, 4, 
5, 6, and 9. The mold walls are of 
medium thickness (5.9 inches). 
They possess a medium rigidity 
(10 ribs) and their bottom is sol- 
id but not massive (3.9 inches). 

Group 2 consists of molds 2 and 
3. These molds have medium rigid- 
ity. Walls are of medium thickness 
and the bottom is removable. 
Molds of this type may expand 
freely in their lower part, this re- 
duces the development of consid- 
erable internal stresses. 

Group 3 consists of molds 7 and 
8. Molds of this group have no 
ribs. Their walls are somewhat 
thinner (5.7 inches), the bottom 
is solid but not massive (2.8 inch- 
es). The rigidity of these is low 
with fewer areas where maximum 
internal stresses may originate. 

Group 4 is represented by mold 
10 which has a higher construction- 
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Fig. 1 Sulfur content of steel mold. Average number 
of pourings made between repairs of deep cracks 
shown by open circles. Number of pourings made be- 
fore appearance of crack network shown by half open 
circles. 

When sulfur increases from 0.20 to 0.32 per cent, 
the number of pourings before the appearance of 
cracks is decreased almost three times. 
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Fig. 3 Average wall thickness of mold. Conventional 
units proportional to number of pourings made before 
appearance of crack network shown by half open cir- 
cles. Conventional units proportional to number of 
pourings between repairs on account of deep cracks 
shown by solid circles. 

There is a definite relation between the resistance 
to the formation of the crack network and the resist- 
ance to development of deep cracks. 
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Fig. 2 Carbon content of steel mold. Number of pour- 
ings before appearance of crack network shown by 
solid circles. Number of pourings between repairs on 
account of deep cracks shown by open circles. 
Beneficial effects of carbon is particularly noticeable 


with an increase in sulfur content. 
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Fig. 4 Illustrates the relation between the magnitude 
of warping, occuring between the first 30 pourings, 
and the average wall thickness of molds at the belt 
located 7.9 inches from the flange. 
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Fig. 5 Carbon content in steel of the mold showing 
warping after pouring first 30 castings. 

Chemical composition has a definite effect on mold 
warping. There is an increase in warping with an in- 
crease in carbon over 0.11 per cent. 


al rigidity (16 vertical ribs and 3 
rows of horizontal ribs). The wall 
thickness is somewhat smaller (5.7 


inches) and the bottom of the 
mold is not massive (3.9 inches). 

Group 5, molds 11, 12, 13, and 
14, have exceptionally high wall 
rigidity because of an 8.5 inch 
thickness. The bottom is solid with 
20 vertical ribs. Thickness of the 
bottom, including ribs, is 17 inch- 
es. 


Metal Molds Warp 


Practice showed that metal 
molds of all construction types 
gradually become warped and that 
an erosion network developed on 
their working surfaces. In some 
places cracks were deep to the 
point of extending completely 
through the mold. The service life 
of molds were evaluated by: 

1. The number of castings made 
in the mold before it had to be 
removed from service for repair 
of erosion cracks. (This character- 
istic is known as the life of metal 
mold). 

2. The number of castings made 
in the mold before it was neces- 
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sary to repair distortion of its orig- 
inal dimensions. (This characteristic 
is known as resistance to warping. ) 

Annealing of the molds is an im- 
portant influence. The life of molds 
No. 8 and 10, which were subject- 
ed to an annealing operation, is 
longer than un-annealed molds con- 
taining approximately a similar per 
cent of sulfur. 

Local overheating of the mold’s 
working surface has a great effect 
on crack network formation. This 
network is first developed on areas 
close to the entrance of the liquid 
metal into the mold (near feeding 
head) and also on the surfaces ad- 
jacent to the massive parts of cast- 
ings. 

Considering the known influence 
of sulfur and carbon and eliminat- 
ing the data obtained with an- 
nealed molds, the effect of wall 
thickness on the number of pour- 
ings made before appearance of a 
network may be presented as a 
function, the maximum of which 
corresponds to wall thickness of 
5.9-6.7 inches. 

Shortening the mold’s life with 
a decrease in wall thickness below 


5.9-6.7 inches is probably caused 
by an increase in the temperature 
of the mold’s working surface. In- 
creasing wall thickness probably 
shortens mold life as result of de- 
veloping considerable internal 
stresses. Although the formation 
and growth of a crack network 
reduce the life of molds between 
necessary repairs they are, how- 
ever, not the main causes of molds 
removal from service. 

In the absence of individual 
deep cracks it is possible to make 
250 and more castings with the 
same mold. An appearance of a 
crack network on a mold’s surface 
does not put it out of service. 
When the crack’s openings are 
small (0.16 inches) it is possible 
to obtain castings with satisfactory 
surfaces by using a heat insulat- 
ing refractory coating. 


Machine Larger Cracks 

Larger cracks are machined, up 
to 1.2-1.6 inches deep, and weld- 
ed. After that the molds may be 
re-used successfully for a long time. 
Deep and _ through individual 
cracks are the principal cause of 
periodic labor consuming repairs 
(machining and welding) and fi- 
nally of their total rejection. 

Development of such cracks de- 
pends also to a great extent upon 
the sulfur and carbon contents in 
steel molds as well as on their heat 
treatment. To a lesser degree it 
depends on the wall thickness of 
molds. 

The data concerning the resist- 
ance of molds to the formation of 
deep cracks show a strong nega- 
tive effect of sulfur and some posi- 
tive influence of carbon. As to the 
constructional features of molds, 
their influence seems to be more 
upon the development of deep 
cracks than on formation of crack 
network. 

Up to 5.9-6.1 inches mold wall 
thickness has little effect on forma- 
tion of deep cracks. However, with 
a further increase in wall thick- 
ness, the number of pourings which 
can be made between repairs de- 
creases and with wall thickness of 
about 8.7 inches it is very small. 
Thus, the number of pourings, ob- 
tained with mold 12 is around 10- 
29 and in some cases it dropped 
to 2-3. 

It follows that there is a definite 
relation between the resistance to 





the formation of the crack network 
and the resistance to the develop- 
ment of deep cracks. This indi- 
cates that there is a common cause 
for these defects. 

Deep cracks are formed mainly 
at the bottom part of the mold in 
the areas opposite vertical ribs and 
make their way toward these ribs. 
This clearly confirms a negative 
effect of high mold rigidity on the 
formation of deep cracks since the 
ribs are the areas where internal 
stresses are concentrated. Thus, 
molds having no ribs withstood up 
to about 80 pourings between re- 
pairs. 

The density of the mold’s metal 
also has a pronounced effect on 
the deep cracks. Molds 1, 2 and 
3 were cast bottom down. This 
metal had a lower density and 
mold life was short. Molds cast 
bottom up possessed better serv- 
ice properties. 

It has been established in prac- 
tice that the warping of molds 
of all groups, except group No. 5, 
occurs according to a certain regu- 
larity but with a different intensity. 
Most of the warping takes place 
during the initial period of serv- 
ice. Deep cracks and the crack 
network are evidently the contrib- 
uting factors in retarding warp- 
ing. 

In view of the fact that the de- 
velopment of the crack network 
begins to show its effect on warp- 
ing with an increase in the num- 
ber of pourings, the influence of 
mold construction should be stud- 
ied only on the basis of data ob- 
tained during the first period of 
mold service (up to 30 pourings). 
Ribs Add Rigidity 

Of the constructional elements, 
there were studied: Mold thick- 
ness in the zones of 7.9 and 19.7 
inches below the flange, the num- 
ber and height of rigidity ribs 
and the thickness of the bottom 
(with rigidity ribs). A higher warp- 
ing was observed with molds with- 
out rigidity ribs or with those hav- 
ing few ribs of a small height. 

Mold No. 10 was an exception. 
In spite of a larger number of high 
ribs, this mold was badly warped. 
Obviously two factors were respon- 
sible for this, i.e... a somewhat 
smaller wall thickness of this mold 
and its annealing. The most resist- 
ance to warping has been observed 


with the fifth group. Molds of this 
group had the largest number of 
large ribs. 

The magnitude of warping oc- 
curred during the first 30 pourings, 
and the average wall thickness of 
molds at the belt located 7.9 inch- 
es from the flange. There is a sharp 
decrease in warping with an in- 
crease of wall thickness. The mini- 
mum warping has been observed 
with an average mold wall thick- 
ness around 6.1-6.7 inches. 

As to the bottom thickness, no 
relation whatsoever between its 
thickness and the degree of warp- 
ing has been noticed. However, it 
should be pointed out that mold 
No. 3, having a removable bottom, 
showed little warping. 

Evidently, the possibility of free 
expansion of the lower part of 
molds has a beneficial effect on 
warping. The formation of deep 
and through cracks also sharply re- 


duces the mold’s tendency to warp. 
However, the development of such 
cracks leads toward a mold de- 
struction and distorts badly the di- 
mensions of its working cavity due 
to a wall displacement at these 
areas. 

Chemical composition has a def- 
inite effect on mold warping. There 
is an increase in warping when car- 
bon is increased over 0.11 per cent. 
An explanation may be advanced 
that an increase in strength itself 
has evidently little effect on the re- 
duction of warping but it prevents 
development of the crack network 
which reduces warping. No effect 
of sulfur upon mold warping has 
been established. Thus, warping 
depends basically upon the rigid- 
ity of the mold; the greater the 
wall thickness, the more ribs pres- 
ent and the larger they are, the 
the smaller is the degree of warp- 
ing. 


Factors Affecting Mold Stability 


he choice of a correct construc- 

tion of molds and the selection 
of material is rather difficult since 
many factors having a beneficial 
effect on mold life show a nega- 
tive influence on resistance to 
warping. 

Evidently mold density has an 
effect on the development of deep 
cracks since the presence of shrink- 
age activities and sporiginess as- 
sist the formation of deep cracks. 
Therefore foundry practice which 
insures the highest mold density is 
preferable. 

The following technological fac- 
tors also show their effect on both 
types of cracks: 

1. Excessive heating of mold 
surface (poor coating). 

2. Local heating (unsatisfactory 
method of feeding.) 

3. Prolonged holding of mold 
at high temperatures (prolonged 
holding of casting in the mold, un- 
satisfactory method of mold cool- 
ing.) 

Annealing of molds sharply in- 
creases their ability to withstand 
formation of a crack network and, 


to a small degree, to development 
of deep cracks. The most pro- 
nounced warping is observed dur- 
ing the first pourings. This in- 
tensity then decreases; with the 
appearance of a crack network and 
deep cracks it is sharply reduced. 

Mold warping is reduced with 
an increase of wall thickness over 
5.9-6.3 inches, and with a general 
increase in rigidity by an intense 
development of ribs. The sulfur 
content does not affect warping but 
there is an increase in warping 
with an increase in carbon. 

Data indicate that the optimum 
parameters for securing maximum 
durability of permanent mold steel 
molds as follows: 

1. A wall thickness of 5.9-6.7 
inches. 

2. A moderate number of small 
ribs or elimination of ribs. 

3. A removable bottom of mod- 
erate thickness. 

4. Use of steel containing not 
over 0.10 per cent carbon and 
0.025 per cent sulfur. 

5. Stabilizing heat treatment to 
relieve internal stresses. 
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COVER STORY 


Fig. 1—Typical 


castings turned out at the rate of plates and valve body covers. Expansion program 


1,000,000 monthly. Included are oil pump cover has more than tripled foundry’s capacity and re- 
plates, camshaft thrust washers, clutch pressure duced costs 30 per cent. 
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Modernization Slashes Costs, 
Castings Replace Stampings 


Can you mass produce semi-precision, thin-walled castings in green 
sand? Sealed Power Corp. is doing this. Savings from new equip- 
ment and techniques will pay for $425,000 investment in 4-1/2 years. 
Much of the cut in production costs is made possible by special 
facilities which have drastically reduced machining expenses. 


by Joun VaNHaver, Foundry Manager, Sealed Power Corp., Muskegon, Mich. 
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(omrnrmon HAS BEEN met head on through mod- 

ernization by Sealed Power Corp. New equip- 
ment and techniques, plus the latest in green sand 
molding methods, produces semi-precision, thin 
walled castings that are replacing stampings. 

A 200 per cent improvement in productivity has 
netted a 30 per cent cost reduction. Savings through 
this program will allow amortization of the $425,000 
investment within 4-1/2 years while operating one 
shift and only at 2/3 capacity. 

Typical of the castings are engine and transmission 
oil pump cover plates, camshaft thrust washers, clutch 
pressure plates, and valve body cover plates. Castings 
like these can be produced at the rate of 1,000,000 
per month. 

The plates are cast with such accuracy that only 
0.025-inch grinding stock is allowed. Hole centers are 
as-cast to +0.010 inch. The holes are formed by the 


Fig. 2—Critical quality control 
measure requires an hourly test- 
ing of sand samples for composi- 
tion and permeability. Sand is 
automatically distributed over- 
head to hoppers at 12 molding 
stations. 


Fig. 3—Specially designed bottom 
squeeze molding machines are 
employed for high speed, high 
pressure service using the stack 
molding technique. 


green sand mold, not by cores. Draft measures only 
1/2 to 3 degrees. A sizeable savings in machining 
contributes materially to cost reduction. 

Good quality wear resistant iron is prepared in a 
low frequency 4000-pound 700 KW coreless induc- 
tion furnace. Melting rate is 1.4 tons per hour. Approx- 


Si, 0.55% Mn, 0.45% P, 0.04% S and 0.20% Cr. 

Precision green sand molding starts with the mix 
formulation and conditioning techniques. Sealed Pow- 
er uses a semi-synthetic mix containing a silica sand 
with AFS 100 grain fineness number, 9-10 per cent 
clay, and 3.6 per cent moisture. The system sand 
makes a round trip about every two hours so cooling 
it represents an important consideration. Sand enters 
the muller at about 220 F and is cooled to 115 F by 
blowing air through it for 32 seconds. 

Mixing is automated and moisture content is accu- 
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rately controlled electronically. Sand quality control 
is so critical that a sand testing station is located 
immediately adjacent to the muller. Sand samples 
are taken from the muller every 15 minutes and test- 
ed for green strength, permeability and moisture. 

Because of the very specialized nature of their pro- 
duction, Sealed Power designed its own bottom 
squeeze molding machines for high speed high pres- 
sure service. Thin flat castings, like piston rings and 
cover plates, require thin molds so stack-molding 
proved to be a natural approach to efficient produc- 
tion. 


How pattern plate sticking is reduced 


Pattern plates are precision-machined from bronze 
and heated electrically to about 115 F to negate 
sticking tendencies normally accompanying use of 
hot sand. Besides good heat conductivity bronze al- 
so gives a clean draw from green sand molds. A 
maximum number of duplicate patterns are mounted 
symmetrically and peripherally around a central sprue 
hole. 

When the pattern is locked on the molding ma- 
chine it is completely surrounded by a bowl shaped 
retainer to catch overflow and spill sand. This inno- 
vation was necessary because there was no space 
available for an underfiow return belt system for spill 
sand. By catching the sand in the bowl no valuable 
time need be wasted on shovelling spill sand off the 
floor. 

An aluminum frame with self aligning locating 
ears on opposite sides serves as the flask for stack 
mold sections. Sand drops from overhead onto a rid- 
dle by opening chop gate on hopper. The pattern is 
first faced with riddled sand. Then the sand which 
has accumulated in the bowl is quickly scooped by 
hand into the flask until filled. Flask is struck off 
and molding machine head is lowered onto top 
face of mold. A sprue cutter mounted in this head 
automatically cuts the sprue in center of mold. 

Pneumatic squeeze pressure (85-125 psi) is exerted 
upward on pattern pushing it 7/8 of an inch into 
the sand. This squeeze produces an 88-92 mold sur- 
face hardness. When pressure is released the exhaust 
from squeeze cylinder of molding machine is directed 
through a pipe so that it blows loose sand off top 
of mold section before next layer is set down. Next, 
the mold section is manually lifted from the pattern 
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Fig. 4—Bowl-shaped retainer on molding 
machine catches overflow and spill sand. 
Sprue cutter in head automatically cuts 
sprue in center of the mold. 


and set on top of the mold stack. Two grooved 
guide posts facilitate speedy stacking of 26 mold sec- 
tions on each pallet car. 

The speed and efficiency of this well designed 
molding system is proven by the output of 1350 mold 
sections per man per shift. As soon as a stack is 
completed it is poured. Molds then set for specified 
times ranging from 30 minutes to 3 hours in order to 
develop optimum physical properties. 


Shakeout machines 


Ingenious shakeout machines have been custom 
designed to handle a complete stack of molds. Stack 
molds are hoisted and positioned between two “hug- 
ging arms” which hold the flasks. Vibrating action of 
the shakeout grid loosens sand from the flasks and 
castings. Sand drops into conveyor leading back to 
sand conditioning system. 

A clamp holds onto the sprue while vibrating action 
shears the castings off at the point of contact with 
the knife-gates. Castings slide to back of machine 
and into a collection barrel. Sprue is deposited in 
another barrel and returned to melting department. 
And flasks travel on roller pallet to molding stations. 

Gordon E. Reynolds, vice president of manufactur- 
ing, explains that “this foundry expansion program 
will more than triple our capacity for semi-precision 
plates, large rings and miscellaneous castings 
and will provide greater flexibility in our foundry.” 





Fig. 5—Special innovations for speeding production and Fig. 6—Custom-designed shakeout machines speed 
improving quality include pipe in center for blowing operations through use of “hugging arms” which allow 
foreign matter off the top layer, and two grooved pipes handling of complete stack of molds at one time. This 
to allow speedy stacking. expedites production. 


stack mold flasks move to molding stations on 
molds are made, 


stacked, and then moved on floor-level pallet. 


Fig. 7—Looking down on molding station and 
flow line from catwalk. Man in left background elevated pallet conveyors, 


is making a time study of operations. Notice how 
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MARKET OPPORTUNITIES 





Farm Mechanization Growth 
Expanding Market for Castings 


Sales expected to be greater in 1961 as compared to last year. Survey of 
farm equipment leaders indicates need for better quality parts at lower 


cost. 


More than 800,000 tons of metalcastings now being used by farm 
equipment manufacturers today. Included are gray iron, ductile iron, 
malleable iron, steel, aluminum, brass, and bronze. 


New market opportunities for metalcasters also being created by di- 
versification plans. Farm equipment makers going into other fields 
such as road building, logging, and materials handling. 


Metalcasters have chance to increase profits. But they must move 
now and provide new and improved products. 


A" upsurge in farm mechaniza- 
tion is creating new markets 
for metalcasters today. Sales pros- 
pects are bright because gross farm 
income has developed a market 
which now exceeds more than $2 
billion annually. To build farm 
equipment, manufacturers need 
castings. How much? 
. More than 800,000 tons of gray, 
malleable, and ductile iron. 
2. More than 50,000 tons of steel 
castings. 
. More than 7000 tons of alumi- 
num castings. 
. More than 2000 tons of brass 
and bronze castings. 
Proof of the importance of cast- 
ings in building tools for agricul- 
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ture is demonstrated by the large 
number of manufacturers owning 
their own foundries. Of 36 farm 
equipment builders 16 own and 
operate over 30 foundries. Opera- 
tion of captive foundries proves the 
need of large quantities of reliable 
quality cast components. 

Most of the tractor and imple- 
ment builders produce their own 
gray iron castings. Some have mal- 
leable iron facilities. Lately ductile 
iron production has been under- 
taken. Close to 45 per cent of the 
castings in these three categories 
are produced in foundries owned 
by farm equipment manufacturers. 

International Harvester Co., for 
instance operates five foundries 
and is currently in the process of 


modernizing its Memphis foundry 
to produce nothing but ductile iron 
castings. In the past year Deere & 
Co. has installed a completely au- 
tomated green sand molding de- 
partment in one foundry, built a 
ductile iron foundry, and modern- 
ized its Waterloo foundry. 
Optimistic confidence in the fu- 
ture use of castings in farm equip- 
ment and implements is reflected 
in these several isolated examples 
of growth in casting capabilities. 
There are still considerable quan- 
tities of castings purchased from 
jobbing foundries in areas where 
they can produce competitively. 
Industry leaders are looking to 
improved sales of equipment in 
1961. The year 1960 was hampered 





by unstable conditions on the farm 
scene, a late wet spring, and poli- 
tics. International Harvester’s pres- 
ident, Frank W. Jenks, commented 
recently, “The retail farm equip- 
ment market this fall has been 
somewhat improved. There has al- 
so been an upward trend in gross 
farm income, as a result of im- 
proved hog prices, generally steady 
cattle prices, and an improved cot- 
ton situation. It is not likely that 
we will have a recurrence of the 
very adverse weather conditions 
which hampered selling in early 
1960. For these reasons, it seems 
reasonable to expect that there will 
be a moderate improvement in our 
1961 farm equipment business.” 

A new emphasis on diesel pow- 
ered tractors for economy plus pow- 
er is opening new markets in heavy 
industries. New models are suited 
for logging, earthmoving, and ma- 
terials handling. 

Farm productivity is still being 


Quality castings serve many vital functions on farm equip- 
ment and tractors in rugged applications like that shown 


upped by “bigness.” The latest be- 
hemoth is a 7-ton self-propelled 
combine capable of cutting a 22 
foot swath. 

Farm implements are literally 
loaded with castings to meet the 
rugged torture of rough terrain, 
long hours of gruelling service, ex- 
tremes of heat and cold, heavy 
over-loading, dusty environments, 
abrasive surfaces, and brutal 
manhandling. One manufacturer 


estimates 15-20 per cent of his im- 
plements are made of cast compo- 
nents while tractors use as much 
as 30 per cent. 

A sample of castings used in 
farm equipment would include: 


Corn picker snapping rolls 
Hydraulic valve bodies 
Cylinder blocks 

Motor grader bolsters 
Cylinder heads 

Wheels 


Wheel discs 

Covers 

Engine Blocks 

Bearing blocks 

Oil Pans 

Bearings 

Engine accessory housings 
Boot assemblies 

Power train component housings 
Corn planter plates 
Hydraulic cylinder heads 
Brackets 

Hydraulic lift arms 
Differential carriers 
Scarifiers 

Rocker arms 

Axle extrusions spindles 
Hydraulic ram anchors 
Gear cases 
Cotton-stripper teeth 
Brake Shoes 

Hay hammers 

Wheel spiders 

Drive shaft nuts. 


Here's why the farm equipment 


below. As a result farmers have increased their produc- 
tivity 67 per cent in the past decade. 





industry prefers to use metalcast- 
ings: 

. Low cost of cast materials, 

2. Broad range of physical proper- 
ties available, 

. Flexibility of castable designs, 

. Ease of production, 

. Ability to cast intricate configu- 
rations, 

. Excellent surface finish and di- 
mensional accuracies in as-cast 
condition, 

. Important fabricating properties 
such as machinability and weld- 
ability, 

. Certain inherent properties such 
as ductility, weight, and bearing 
characteristics. 

Cast materials include gray iron, 
malleable iron, ductile iron, steel, 
aluminum, bronze, and_ stainless 
steel; also nonferrous die castings. 

Gray iron is generally used 
where weight and good machina- 
bility are desired at minimum cost. 

Pearlitic maileable iron finds ap- 
plication where high strength and 
elasticity in reduced cross sections 
are a design requirement. 

Ductile iron is often substituted 
for steel or pearlitic malleable in 
applications when the cost proves 
lower. 

One user suggests, “Manganese 
bronze is a substitute for malteable 
iron for fast delivery and to expe- 
dite testing with an equivalent ma- 
terial.” 

Steel castings replace steel forg- 
ings when possible as a cost cutting 
measure. 

Die casting is ideal for applica- 
tions where minimum machining 
and detail of configuration are par- 
amount—as in the case of hydrau- 
lic valve bodies. 

If foundrymen want to enlarge 
their share of the components com- 
prising tomorrow's farm equipment 
they must meet today’s demands 
for better quality at lower price. 

For metal castings to be more 
competitive with other materials 
and processes they must meet cur- 
rent demands for: 

. Lower cost per piece 
2. Better physical properties 

. Reliability 

. Closer tolerances 

. Improved machinability 

. Shorter lead time (from date 
of order to delivery ) 
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7. Better cleaning and grinding of 
castings. 

Evidence of these improvements 
must be presented to customers. 
More time needs to be spent with 
designers educating them to the 
“new look” in metalcastings. They 
need foundrymen’s assistance. 
Keep them informed on new spe- 
cifications and casting technology 
that may affect their design plan- 
ning. 

When castings lose ground to 
other competition, foundrymen 
should ask “why?”; then improve 
their product and practices accord- 
ingly. Reflecting this thinking, D. 
J. Wright, Caterpillar Tractor Co., 
says, “Although the field perform- 
ance of cast metals in our product 
has been generally satisfactory, the 
people concerned with the choice 
of materials to be used are tending 
to turn away from castings because 
of: 

1. Excessive inspection cost to as- 
sure soundness and reliability 
(five times higher than for forg- 
ings for example); 

2. Too many near-disasters in field 
performance when important 
castings were presumed to be 
reliable and at the last minute 
found not to be; 

. Heavy losses in machining time 
and cost from serious defects 
showing up after machining is 
nearly completed; 

. A casual attitude of some found- 
ries toward the degree of sound- 
ness and uniformity to be ex- 
pected in castings. The tangible 
result is a slight but steady de- 
crease in the proportion of cast 
metals used in the product.” 
Weldability of cast materials is 

becoming increasingly important as 
designers plan in terms of weld 
assemblies involving dissimilar met- 
al segments shaped by diverse fab- 
ricating techniques. 

With farm mechanization far 
from the saturation point . . . with 
the trend toward bigger farms and 
less labor . . . with new equipment 
obsoleting the old at a rapid pace 

. with rugged service leading 
to a short life expectancy for agri- 
cultural equipment . . . and faced 
with a prosperous 1961, foundry- 
men should make every effort to 
get a bigger piece of this farm 
equipment business. 


A Special Report 


by Jack H. Scoaum 
Assisted by: 


A. W. Acker, Chief Engineer, Henry 
Mfg. Co., Inc., Topeka, Kan. 


R. E. Heikes, Vice Pres. & Dir. of 
Production, Dempster Mill Mfg. 
Co., Beatrice, Neb. 


M. H. Horton, Materials Engineering 
Deere & Co., Moline, Ill. 


G. T. Kalman, Asst. Staff Industrial 
Engineer, The DeLaval Separator 
Co., Poughkeepsie, N. Y. 


G. C. Joynt, General Mfg. Manager, 
Tractor & Implement Div., Ford 
Motor Co., Birmingham, Mich. 


C. E. Maddick, Gen. Quality Con- 
trol Mgr., Massey-Ferguson, Ltd., 
Toronto, Canada 


R. R. Raney, Director of Engineering 
& Research, New Idea Equipment 
Co., Coldwater, Ohio 


R. L. Ressler, Vice-President, New 
Holland Machine Co., New Hol- 
land, Pa. 


F. C. Roll, Factory Supt., R. Herschel 
Mfg., Co., Inc., Peoria, Ill. 


J. H. Willson, Pres., Athens Plow 
Co., Inc., Athens, Tenn. 


D. J. Wright, Manager Quality Con- 
trol General Office, Caterpillar 
Tractor Co., Peoria, Ill. 


A. Zanotti, Foundry Engineer, Oliver 
Corporation, Charles City, lowa 





14” x 17” Radiograph of clutch-cover 
casting made to inspect for shrinkage. 


The grip that moves mountains must not be broken 


Clutches on heavy earth-moving equipment must literally grip 
with a cast-steel hand. Riverside Foundry, Bettendorf, lowa, 
checks the reliability of its clutch-cover castings with radiography. 


One of Riverside Foundry’s cus- 
tomers makes huge and powerful 
earth-moving vehicles. Every part 
must contribute to their stamina— 
especially the parts that handle 
the hundreds of horsepower that 
drive them. 


In order to make sure that the 
castings they deliver are sound 
and ready for this demanding job, 
Riverside Foundry of Bettendorf, 
Iowa, radiographs them, using 


Kodak Industrial X-ray Film. 

This is one of the ways foundries, 
large and small, are today making 
certain only high-quality work 
goes to their customers. They find 
radiography helps build their 
reputations and their business. 

Radiography can work profita- 
bly for you. How? Talk it over 
with an x-ray dealer or write for 
a Kodak Technical Representative 
to call. 


EASTMAN KODAK COMPANY 
X-ray Division * Rochester 4, N. Y. 
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NOW... 

in the NEW Ready Pack. . . 
Kodak Industrial X-ray Film, 
Type AA and Type M 


® No darkroom loading —each 
sheet sealed in a light-tight 
envelope. 

@ Just place Ready Pack in posi- 
tion and expose—film protected 
from dust, dirt, light and moisture 

@ In the darkroom —just pull the 
rip strip, remove film and process 


he 
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What Is 
Your Safety IQ? 


Foundries in particular need considerable improvement 
in their safety programs. How well do you know foundry 
safety fundamentals? Take this test and see. Be careful, 
because the questions involve thought. Carefully study 


the wording of each statement. 


The same safety slogan should be kept in a prominent 
place for at least six months in order to drive the mes- 
sage home. 


The principal cause of accidents is unsafe conditions. 


The plow on a sand muller should be equipped with 
a guard to protect maintenance men working inside 
the muller because the muller may be started acci- 
dentally. 


Before adding pig metal to a crucible of molten metal, 
the pig should be heated for at least twenty minutes 
to prevent explosion. 


When working under a ladle of molten metal suspend- 
ed by a crane, a workman should wear protective 
clothing in case of metal splash. 


If safety goggles are not available in a foundry ordi- 
nary reading glasses or sun glasses are better than 
none at all. 


The primary responsibility for accident prevention 
rests with the president of a company. 


In a foundry, burns are the most frequent type of in- 
jury. 

If the number of injuries in a foundry is lower than it 
was the previous year it is proof that the safety pro- 
gram has been more effective. 

A foundry with a low severity rate and a high fre- 
quency rate, has a more effective safety program than 
one with a high severity rate and a low frequency 
rate. 


Give yourself 10 points for every If you scored 50, you have an av- 
correct answer, shown upside down erage knowledge of safety and need 


on the adjoining column. further instruction. 
If you scored 100, you are a safety 


expert and have probably studied the If you scored zero, it’s an accident 
AFS Sarety MANUAL. that you aren't in the hospital or dead. 
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Progress in metals...a key to 
America’s bountiful breadbasket 


A revolution occurred in American agriculture when industry began fashioning farm 
implements largely from iron and steel. Giant metal combines began harvesting a hundred 
acres of wheat far faster than a dozen farm hands could harvest a single acre. 
Today, the farmer’s ability to wrest more and better foods and fibers from the soil 
has again increased many fold over just a few short decades ago. And again, largely 
due to modern farm machinery made more rugged and dependable by improved 
gray iron castings and higher strength steels. 

Pittsburgh Coke & Chemical Company, through its Coke & Iron Division, is one of the 
nation’s leading merchant producers of high quality metallurgical coke and pig iron 
for the gray iron foundry industry—and of ferromanganese, an indispensable 
alloy in every ton of steel the nation produces. 

The Coke & Iron Division is one of four service-conscious subsidiary organizations 
of Pittsburgh Coke & Chemical Company—a basic producer dedicated to help your 
company produce a better product . . . at a better profit. 


COKE & IRON DIVISION 
PITTSBURGH COKE & CHEMICAL CO. 


GRANT BUILDING * PITTSBURGH 19, PA. 
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View of Gray tron Pallet System. Pallets can 
be easily moved over rails by hand. Left: 
Plant Engineer Robert H. Clarke. Right: Scale 
mounted on fork truck weighs each component 
of charge. 


ENGINEERING APPLICATIONS PAY OFF AT 
DALTON FOUNDRIES 


To obtain faster, more efficient, production in the company’s gray iron 
toundry, Robert H. Clarke, Plant Engineer at Dalton Foundries, Inc., Warsaw, 
Indiana, designed a pallet system. This flexible system allows molders to 
work two hours before pouring needs to begin. Cooling time can be varied 
to suit the job and pallets can be easily moved over rails by hand. No 
bottom boards are used and the handling formerly required to bring them 
back to the molders has been eliminated. The pallet system provides flexi- 
bility for both production and jobbing type work. 


BETTER CONTROL When bond and water are added to sand during mulling, the bond must 
be thoroughly combinded with water to be effective. Plant Engineer Clarke de- 
signed a system to pre-mix water and bond, and pump the mixture into a —! 
tank where it is stirred continually. From the storage tank, small amounts of the 
mixture are metered into a tank by a timer. Compressed air then blows this 
metered amount into the muller at the correct time. This system has resulted in 
better control of sand, faster mulling cycles, and easier handling of materials. 


INCREASED EFFICIENCY 


At the Dalton Foundries the old wheelbarrow method used to charge the 
cupola required seven men. Clarke designed a scale which could be mounted 
on the front of a fork truck to weigh each component of the charge as it was 
loaded into a drop-bottom tub on the truck. After it is loaded, the fork truck 
delivers the material to the charging bucket. This simple, and inexpensive en- 
gineering change reduced the labor requirement to three men instead of the 
seven previously required. 


LOWER COST 


You can help create a source of engineering talent for the foundry industry by participating 
in the FEF program as a contributing member. 


Foundry Educational Foundation 


11398 TERMINAL TOWER BUILDING e CLEVELAND 13, OHIO 


Space contributed by Modern Castings as another service to the metal castings industry. 
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1470 AB 


HANDIMET GRINDER 


A New, Wet Hand Grinder for 
Metallurgical Samples 


Now you may have wet grinding facilities for hand prepa- 
ration in your laboratory at a nominal cost. Convenience 
at your fingertips, always clean and ready for use. Simply 
attach to water and drain facilities. 

Individual elevated hard glass grinding surfaces are con- 
tinually flushed with streams of water. This floats off the 
surface removal products, provides lubrication, and leaves 
sharp abrasive edges exposed at all times. A control valve 
permits complete selectivity of the volume of water. Ample 
drainage facilities with standard pipe fittings are provided 
at the rear. The grinding platforms are pitched down- 
ward and away from the operator. 
Ne. 1469-SW AB HANDIMET GRINDING PAPER for 1470 Grinder, The Handimet Grinding Paper poe yor pressure 

es RS SD OP pe BD... sensitive adhesive backing and firmly holds when merely 
pressed against the flat grinding surface. It is easily re- 
movable when sheet is worn. 


No. 1470 AB HANDIMET GRINDER, complete $98.00 


No. 1469-1-SW AB HANDIMET GRINDING PAPER assorted 10 each 
grits 240, 320, 400, 600... .$4.50 


Y Buckler Ld. -sebeipaetetge06t « APPARATUS 


2120 Greenwood St yn, Ilinor U.S.A 
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FAST, ACCURATE, DEEP READINGS 


Marshall Thermocouples Promote Castings Quality/ 


Marshall Enclosed-Tip Thermocouples assure strong, dense, uni- 
form castings from every nonferrous melt! Tip can be immersed 
3 inches to 30 inches or more in depth and stirred to speed pyrom- 
eter reading. You get accurate temperature from deep within melt 
in about 20 seconds! Hot junction tip, armored with enclosing 
tube of special alloy, withstands scores of immersions before low- 
cost replacement is necessary. Thermocouple wire can’t be con- 
taminated from melt or shortcircuited by slag! Rugged, well- 
balanced Marshall Thermocouples are convenient to carry and 
use, simple and economical to operate. Available as Furnace Type 
(below) in lengths up to 10 feet, for use with Stationary Pyrom- 
eter . . . or Ladle Type for use with Portable Pyrometer. Pag 
... write today 


LH. MARSHALL CO. 2005S SANS AVE, 1 Fee cetaee 
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Castings Congress Papers 


New areas are unfolding for foundrymen. A vital role can be 
played in the aircraft industry if critical standards are met. Light- 
weight, cellular materiai opens additional opportunities as does 
the weldability of Ni-Al bronzes. Cheaper, faster, core and mold 
production is promised by the hot core box process. A study of 


S. C. Massari 


the mulling effect presents practical uses. 


TECHNICAL HIGHLIGHTS 


Lightweight Cellular Material 

Production of cellular metal castings to closely con- 
trolled tolerances opens new commercial possibilities. 
The process permits not only control of cell size but 
also cell geometry and distribution. It overcomes many 
of the limitations of previous methods. Molds are 
prepared with standard practices and filled with 
crushed rock salt and then packed by vibration. The 
mold is heated, metal poured, metal-salt composite 
casting shaken out, and salt crystals leached out leav- 
ing cellular cavity, Investigation has been conducted 
with aluminum, but it appears to be applicable to any 
metal having a lower melting point than sodium 
chloride. Suggested applications are metallic filters, 
exhaust muffler elements, bearing materials, sandwich 
core material, jigs and fixtures, energy absorption ma- 
terial, heat transfer, electrochemical processes, and 
electronic packing systems. 


Weldable As-Cast Ni-Al Bronze 

Addition of good weldability characteristics to the 
already good mechanical properties and excellent 
cavitation resistance greatly increases the potentials 
of Ni-Al bronzes for propeller castings. Investigation 
shows, that in general, as the aluminum content in- 
creases, the strength and hardness tend to increase 
while the elongation decreases. An aluminum content 
of approximately 9 to 11 per cent imparts good hot 
ductility properties necessary for welding. 


Effect of Mulling in Sand System ................95 
Production of high-quality castings depends upon 


The technical articles appearing in this preview section of 
MopvernN Castincs are the official 1961 Castings Congress 
Papers. Nearly 100 technical papers are scheduled for 
presentation at the 65th Castings Congress to be held May 
8-12 in San Francisco. Readers planning to participate in 
oral dicsussion of these papers during the Castings Con- 
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strict control methods. One of the major obstacles in 
sand design and control are the variables present in 
mulling operations. Many factors in the cycle itself 
accentuate and compound the variables. The investi- 
gation deals with the effects of mulling on the physical 
properties of simple sand-clay-water systems. The 
clays investigated were western and southern ben- 
tonite and fireclay. Application of principles in this 
investigation will aid foundrymen in choosing the 
most economical combination of mulling equipment, 
clay type and content, and working water range. 


Challenge from Aircraft Field 

A challenge has been issued to the metalcasting in- 
dustry by the aircraft industry to play a part in the 
nation’s future. The role depends largely on the ability 
of foundries to produce high strength-to-weight cast- 
ings in which every ounce contains the anticipated 
values, Seven design rules are advanced for the pro- 
duction of smooth as-cast surface with minimum 
weight and costs. Good steel aircraft quality castings 
must possess the required castability characteristics 
and uniform stress distribution while in application. 


Hot Core Box Fundamentals 

Cheaper, faster, core and mold production results 
with the hot core box process. Several basic factors 
must be considered: attention is needed in all pro- 
duction factors; good sand condition is essential; some 
modifications may be necessary in coring procedures. 
In a proper application, highly satisfactory results 
are obtained. 


gress are advised to bring them to the technical sessions 
for ready reference. Written discussion of these papers is 
welcomed and will be included in the 1961 AFS Trans- 
actions. Discussions should be submitted to the Technical 
Department, American Foundrymen’s Society, Gulf and 
Wolf Roads, Des Plaines, Ill. 





LIGHTWEIGHT CELLULAR METAL 


ABSTRACT 


A process for the production of cellular metals is 
described. The process consists of preparing a refractory 
mold, filling the mold with soluble granules which cor- 
respond to the size and shape of the pores desired in 
the metal and infiltrating the molten metal into this 
soluble aggregate. After leaching with a suitable solvent, 
the metal has a void structure of interconnecting cells 
which correspond to the shape and size of the soluble 
aggregate. The apparent density of the metal body can 
be controlled from a maximum of approximately one- 
third of its base density to some lower density in the 
order of one-fifth the base density. 

In addition to process development, which includes 
casting of shapes as well as billets, a limited investiga- 
tion of the mechanical characteristics of aluminum-base 
cellular metal was made. Potential applications for 
materials of this type are suggested. 


INTRODUCTION 

The development of foamed plastics and their ap- 
plication as materials of construction have lent a 
certain impetus to the development of similar metal 
base material. The first successful attempt to produce 
an aluminum foam was the result of an Air Force 
contract with the Bjorksten Research Laboratories, 
Inc.:2 The method used was similar to that em- 
ployed for plastic foams in that a gas forming com- 
ponent was added to the molten aluminum alloy. 

The first efforts were with the aluminum-magnesi- 
um eutectic composition (55 per cent Mg-45 per 
cent Al) with either zirconium or titanium hydride 
dispersed through the melt as the foaming agent. 
This produced a metallic foam which had a spe- 
cific gravity of 0.5 to 0.6 (gm/cc) with a_ void 
volume of approximately 75 per cent of the speci- 
men volume. Another process for the production 
of porous metal products was developed by Armour 
Restarch Foundation. This is called film metal- 
lurgy, and the material, which is produced by a 
felting process, is sintered in much the same man- 
ner as is done with metal powder products. 

While these newly developed materials had many 
desirable characteristics, they suffered from certain 
limitations insofar as the specific Ordnance applica- 


~L. POLONSKY and S. LIPSON are Met. and H. MARKUS is 
Dir. of the Met. Rsch. Lab., Pitman-Dunn Laboratories, Frankford 


Arsenal, Philadelphia, Pa. 
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tions which were then being considered for materials 
of this type. In an effort to develop a material 
more nearly suited to these specific applications, a 
radical departure was made from the foaming prin- 
ciple. The material produced as a result of this new 
process was called cellular aluminum rather than 
foamed aluminum, since foaming played no part in 
the method of production. 

Briefly, in this process use is made of a refrac- 
tory mold which is filled with graded soluble gran- 
ules. The alloy is infiltrated throughout the com- 
pact by methods which are discussed later in this 
report. After solidification, the soluble granules are 
leached out of the structure, leaving a cellular met- 
al structure which has a void volume of approxi- 
mately 70 per cent. 

Preliminary tests showed that this method was fea- 
sible. The interconnecting nature of the voids was 
an interesting characteristic, and suggested a variety 
of other possible applications as an ordnance ma- 
terial. This report is a description of processing 
techniques developed to produce cellular aluminum 
and other metals, as well as a limited evaluation of 
mechanical and physical properties of the material. 


MATERIALS AND METHODS 


Description of General Process 

Cellular metal is produced by a foundry process. 
Molds are prepared according to standard practice. 
Once prepared, the molds are filled with a suitable 
grade of soluble granules. Since substantially all of 
the work described in this report deals with metals 
having casting temperatures no higher than that of 
aluminum, the soluble granules used were graded 
crushed rock salt. In filling the mold, the particles 
tend to pack in the most effective manner _per- 
mitted by the particle shape. 

Vibration is used to promote this packing. Since 
none of the particles can remain suspended in space, 
each particle must contact at least one other neigh- 
boring particle. In practice, all of the particles touch 
many adjoining particles. 

The mold is then heated in preparation for in- 
filtration by the molten metal. During the heating 
cycle mold moisture is vaporized and small amounts 
are condensed on the surface of the granules. This 
provides a liquid binder for the particles. Upon 
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further heating, the liquid is evaporated, and the 
salt, crystallizing from solution, welds the particles 
together at the points of junction. The mold cav- 
ity, at this point, contains a coherent salt briquette. 
The spaces between the particles are eventually 
filled with the metal which forms the cellular struc- 
ture. Figure 1 shows part of a salt briquette which 
was removed from a mold after it had been heated 
to the casting temperature. 


Fig. 1 — Salt com- 
pact. 


The metal is now melted, brought up to its pour- 
ing temperature, and poured into the salt-filled 
mold. By methods which are described later, the 
molten metal is infiltrated into the spaces between 
the salt particles and, once in place, is permitted 
to solidify. The casting may now be shaken out of 
the mold and is ready for any necessary machining. 
The casting is a composite material, one component 
being the salt briquette and the other the metal 
infiltrant. The cellular metal structure is exposed 
by leaching away the salt crystals from the metal- 
salt composite. 

The product may be regarded now as a negative 
of the porous type structure obtained by powder 
metallurgy. The metal component may be compared 
to the void component of the powder metal com- 
pact, and, conversely, the void component to the 
metal component of the powder metal product. 

It may be seen that this process permits control 
not only of void or cell size, but also of cell ge- 
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ometry and size distribution. Figure 2 shows a 
range of cell sizes produced by this process. The de- 
tails of accomplishing the steps outlined above are 
described in this report. 


Soluble Granules 

Ideally, the soluble material used for making cel- 
lular metal should be a high-melting point salt of 
high-aqueous solubility, noncorrosive to the metal 
infiltrant, stable, nonhygroscopic, readily available, 
and inexpensive. Since this investigation primarily 
pertained to the production of aluminum alloys in 
cellular form, a salt had to be selected to fulfill 
the requirements as related to these alloys. A re- 
view of potentially suitable materials quickly dis- 
closed that sodium chloride fully satisfied most of 
these requirements. 

In fact, the only serious limitation was the cor- 
rosive nature of sodium chloride brines. Although 
reference data revealed several other promising salts, 
on the basis of the criteria mentioned above sodium 
chloride was selected as it was far superior to all 
those considered. 

The salt used in this work was a commercial 
grade which is 99 + per cent sodium chloride with 
insolubles limited to negligible percentages. It was 
obtained in moderately coarse lump form, being pre- 
dominately 4 to 8 mesh. These lumps were further 
reduced by crushing and the crushed salt was graded 
according to particle size. Crushing was accom- 
plished by a standard reciprocating jaw crusher with 
adjustable jaw clearance. 

Figure 3 shows samples of a variety of crushed 
salt crystals, as well as a sample of spherical par- 
ticles which was produced by solidification of mol- 
ten droplets of salt. 


MOLDING 


Mold materials for making cellular aluminum cast- 
ings must be permeable in order to provide an exit 
for the air contained in the mold, yet must be 
resistant to metal penetration. They must be strong 
up to temperatures as high as 1400F (760C) and 
inert to both salt and metal. These requirements 
are fulfilled to a greater or lesser degree by silicate- 
bonded and plaster-bonded silica molds. Other types 
of molding media may be modified to satisfy these 
requirements. 

The process requires special flasks to encase the 
molds. These flasks must be able to withstand the 
high mold temperatures, and permit water cooling 
of the flask in order to induce the thermal gradi- 
ents necessary for solidification control. Since the 
type of flask needed is determined by factors other 
than molding, these requirements are discussed in 
the section dealing with casting and solidification. 

Molding problems encountered in cellular alumi- 
num casting production fall within two categories 
—those problems associated with casting of billets 
and those dealing with shaped castings. 


Billet Castings 

Billet castings are produced in conforming steel 
flasks. Usually, no pattern is needed and the mold 
walls are protected by a refractory coating approx- 
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imately 44-in. thick. A suitable material for this re- 
fractory coating is a metal casting plaster of the type 
used for investment molding. The coating is air 
dried over night, and then the mold may be filled 
with the graded salt crystals. The filling operation 
is facilitated by the use of vibration, which de- 
creases the percentage of voids in the aggregate. 


Space must be provided at the top of the mold 
for the feed metal necessary to compensate for 
solidification shrinkage. The feed metal require- 
ments are discussed in greater detail in the section 
dealing with casting and solidification. 


The billet flasks may also be lined with asbestos 
paper or with silicate-bonded sand rammed against 
a pattern. The rammed mold is less satisfactory 
than either the plaster wash or the asbestos paper 
lining. This is due to the greater thickness of the 
rammed lining, which reduces the rate of heat 
transfer through the flask wall. 


Sane 


Fig. 2— Cellular 356 aluminum alloy 
discs showing range of cell sizes. 2 X. 
Left to right — top — 2.36 mm and 1.65 
mm, bottom—083mm and 0.41 mm. 


Shaped Castings 

Either plaster-bonded or silicate-bonded molds are 
satisfactory for shaped castings. Here again it is de- 
sirable to use flasks of approximately conforming 
shape in order to control solidification. The cast- 
ing technique for infiltration of the salt granules is 
so drastic that it is difficult to perfectly seal a part- 
ing line against leakage. For this reason molds are 
prepared without flasks and are then bedded down 
in a one piece flask. Silicate-bonded sand is used 
for this purpose. 


A number of shaped castings were made in sili- 
cate-bonded sand molds. In order to reduce the tend- 
ency for metal penetration, a special facing sand 
was prepared. 


Weight, % 


Silica sand (140 mesh) 75 
Silica flour 20 
Silicate binder - , oe 


Material 
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The backup was a silicate-bonded sand of ap- 
proximately 80 AFS fineness. Before filling and clos- 
ing, the mold surface may be sprayed with silicate 
binder as further insurance against metal penetra- 
tion. 


CASTING AND SOLIDIFICATION 


In order to infiltrate a salt aggregate, the molten 
metal must follow a tortuous path between the salt 
granules. It must overcome the surface tension of 
the liquid metal and the friction of the channels 
through which it flows. It must force the air con- 
tained in these channels through the mold walls, 
which are of limited permeability. 

Another factor that must be considered is that 
even though the product of this process is a cel- 
lular metal skeleton, it is essential that the funda- 
mental principles common to all solidification proc- 
esses be observed. Unfed solidification shrinkage 
results in spongy cell walls, which impair the qual- 
ity of the cellular material in the same way that 
spongy metal impairs the quality of a conven- 
tional casting. 

To pour a cellular casting successfully, three ba- 
sic requirements must be fulfilled. While all of these 
are inter-related, they are discussed separately. 


Mechanical Factors 

Certain elements of the process are mechanical, 
since they pertain to forcing the liquid metal to 
infiltrate the granular compact. These elements de- 
termine the kind of equipment and methods nec- 
essary to produce successful infiltration. It was found 
that molds could be successfully infiltrated by grav- 
ity pouring vibration and pressure pouring. Gravity 
pouring can be used with coarse grades. However, 
more drastic methods are required to infiltrate with 
progressively finer granules. 

Gravity pouring has been found satisfactory for 
pouring large billets of coarse cell structure. A tall 
sprue is necessary to provide the metallostatic head 
to develop the pressure needed to overcome sur- 
face tension and frictional effects. With sufficient 
metallostatic head to initiate entry of the metal into 
the compact, the lengthening head caused by infiltra- 
tion into the compact keeps the process in operation 
until infiltration is complete. This method is limited 
to mesh sizes of No. 6 and coarser. 

Vibration is useful in extending the size range of 
cell structures that can be infiltrated without recourse 
to pressure techniques. Its mechanism is apparently 
related to the cyclic pressures which overcome the 
surface tension of the liquid metal, permitting it to 
enter the narrow channels between the salt crystals. 
The method extends the range of granule sizes that 
can be infiltrated down to approximately No. 12 mesh. 
Figure 4 shows a mold clamped to a vibrator. It is 
essential that the mold be firmly fixed to the vibrator 
in order that the energy be effectively transmitted 
to the mold. 

Pressure pouring permits infiltration of extremely 
fine aggregates. Castings have been made with gran- 
ules as fine as 100 mesh. However, with smaller 
granule sizes, the possibility for entrapment of air 


Fig. 4— Vibration casting fixture with mold fixed in 
position. 


becomes greater. An effective technique is to employ 
suction at the base of the mold simultaneously with 
the application of pressure. The suction removes 
the air contained in the mold. It also increases the 
effective pressure on the metal by the increment to 
which it increases the pressure differential between 
mold surface and metal head surface. Figure 5 is a 
schematic illustration of a suction-pressure apparatus 
used for much of this work. 

A clamp was used to secure the mold directly to 
the vacuum box. The asbestos gaskets shown are 
for the purpose of preventing air leaks. Perforations 
on the top of the box provide a passageway through 
which air is exhausted from the mold, the refrac- 
tory bottom of the mold being permeable to gasses 
but not to liquid metal. Air pressure on the head 
was controlled by a pressure regulator. It should be 
noted that the volume of metal in the sprue must be 
enough to fill the voids within the aggregate and, 
also, to provide a reservoir for solidification shrinkage. 


Thermal Factors 

In order for the metal to infiltrate completely 
the salt compact, the duration of its fluid life (time 
during which the metal remains liquid) must be 
adequate. The fluid life is a function of the amount 
of superheat put into the metal and the rate of 
heat transfer to the mold walls and salt granules. 
Since the aggregate surface area of the granules is 
large, and since they occupy a volume of approxi- 
mately twice that of the metal, it is apparent that 
the loss of heat from metal to salt must be kept 
low to fill the mold with metal. 

This can be done by narrowing the temperature 
differential between the mold and the metal. Ex- 
perience shows that it is necessary to preheat the 
mold close to the melting range of the alloy in or- 
der to avoid excessive amounts of superheat to 
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sustain the fluid life of the molten metal. If infil- 
tration were the only consideration, the required 
mold temperature would encompass a fairly narrow 
band and be inversely related to the mesh of the 
granular compact. However, controlled solidification 
of the metal introduces other requirements for mold 
temperature. 


Solidification Factors 

In conventional foundry molds, solidification is 
controlled by means of thermal gradients developed 
in the solidifying casting. This is achieved by tak- 
ing advantage of casting geometry, gating, and riser 
placement, as well as metal and mold temperatures. 
Since cellular metal castings must be produced in 
molds which are at nearly the same temperature as 
the molten metal, only limited thermal gradients 
can be anticipated. On the basis of existing knowl- 
edge of solidification, these would be inadequate 
to promote feeding of the solidifying casting. 

In order to produce well-fed cellular metal cast- 
ings, it is necessary that the casting be poured and 
solidified as two separate and distinct steps in the 
process. To obtain sound metal it is neither nec- 
essary nor desirable that the mold temperature be 
kept at a minimum value consistent with successful 
infiltration. It is important that, immediately after 
casting, the metal and mold be at a temperature 
higher than the melting range of the alloy. Thermal 
gradients may now be produced in the casting by 
cooling the lower end of the mold or flask surface. 

To insure feeding of the casting, the mold and 
metal temperature just after pouring must be high 
enough so that an adequate thermal gradient can be 
established between the chilled area at the bottom 
of the mold and the feed metal at the top. The 
exact temperatures selected are dependent upon the 
length and volume of the casting to be solidified. 
Naturally, it is desirable to avoid temperatures in 
excess of those required to generate the necessary 
thermal gradients. Experience has indicated that it 
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Fig. 5 — Suction-pressure casting apparatus. 
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is necessary to develop thermal gradients of not less 
than 5 F/in. 


Water Cooled Mold 

Ideally, the mold should be cooled by means of 
water circulating through a water jacket at the base 
of the mold. It has been found, however, that ade- 
quate progressive solidification can be obtained either 
by use of an open trough to contain the water or 
by spraying water against the mold surfaces. It is 
not necessary to circulate the water in the trough, 
since water temperature may be regarded as a negli- 
gible factor compared to the heat sink provided by 
the water boiling in the trough. This type of cool- 
ing should be applied over the lower 25 to 50 per 
cent of the surface. 

It is necessary, however, to avoid wetting the re- 
fractory in the mold. This is done by either using a 
flask which is sealed at the bottom or designing 
the water trough in such a way that spillage due 
to the boiling is kept to a minimum. 

Figure 6 is a cross-sectional drawing showing the 
design of a flask having a cooling trough incorpo- 
rated in it. A false bottom is provided in order to 
permit the use of suction as an aid to infiltration. 
The bottom is supported either by refractory brick 
or a bed of coarse sand. For nonferrous metals, the 
bottom plate may be a wire mesh reinforced plaster 
disc which rests on the support. If a shaped cast- 
ing is being made, the mold containing the soluble 
granules is placed in the flask and bedded down 
with sand. If a billet is being made, the granular 
aggregate is simply poured into the flask which has 
previously been lined with a suitable refractory. 

After the mold has been heated to the proper 
temperature for casting it is withdrawn from the 
furnace, the suction pipe is connected to a vacuum 
line and the metal is poured into the mold. For 
fine mesh sizes it may be necessary to employ a 
small positive pressure, as shown in Figure 5. In any 
event, the top of the mold should be covered with 
a transite sheet or asbestos paper to reduce the 
heat loss from the surface and guard against splash- 
ing of water into the molten metal. 

Sufficient water is now poured into the trough to 
start the solidification process. The exact level re- 
quired is based upon previous experience with the 
same casting. The water begins to boil almost im- 
mediately, and it is the heat of vaporization that 
produces the heat sink necessary to absorb the large 
amount of heat contained in the mold. Water is 
added from time to time to make up for evapora- 
tion losses. 


LEACHING 
The removal of salt from the aluminum-salt com- 
posite is accomplished by leaching with water. This 
process may be regarded as consisting of two steps: 


1) the solution of all the salt in the cells. 
2) the rinsing or removal of all the brine formed 
by solution of the salt. 


It is futile to do the rinsing unless the solution 
process is complete. 





Fig. 6— Mold with water cooling trough for 
solidifying cellular metal castings. 


Solution Process 

The leaching process as applied to these compos- 
ites proceeds for the most part as a diffusion proc- 
ess. The leaching liquor in contact with the salt 
rapidly approaches saturation and the salt ions dif- 
fuse back toward the liquor of lower concentration. 
Due to the nature of the metallic structure, agita- 
tion of the liquid results in little benefit because of 
the confining nature of the cells. The rate at which 
salt goes into solution is affected by the area of 
contact and the length and geometry of the path 
through which the ions must diffuse. 

Figure 7a is a model of a string of horizontal 
cells. The first cell in the string (Ci) is rapidly 
freed of salt because of its proximity to the dilute 
leaching liquor. Before the salt in Cz can be re- 
moved, the salt in the passage between Ci and C2 
must be leached and the ions must diffuse through 
this passage and out into the main body of liquor. 
As the solution process proceeds, the liquid column 
for diffusion becomes longer and longer, with more 
and more restricted passages to retard the diffusion 
process. 

In addition to the diffusion process, the denser 
liquid at the exit end of the passage gravitates to 
the bottom of the leaching tank, which tends to 
maintain a lower concentration solution near the 
specimen. Figure 7b shows concentration gradients 
which develop in the tank during the leaching proc- 
ess. 

Where the cell structure is coarse or the specimen 
is thin, leaching can be accomplished rapidly be- 
cause the number of restricted passages to the sur- 
face are fewer. In addition, the currents set up by 
the movement of dense liquid toward the bottom 
act not only on the surface of the specimen, but 
through it. Where the cell structure is fine, the 
chief mechanism for solution of the crystals con- 
tained in the metal cell is the diffusion process 
previously described. 


Peripheral Leaching 
Figure 8 shows a section of a partially leached 
specimen, showing the peripheral mode of leach- 
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ing. This specimen was suspended in the tank so 
that the right side was closest to the surface. This 
is the location which benefits least from the con- 
centration currents in the tank and, as a result, 
shows the shallowest depth of salt removal. 

If the liquid used for leaching contains some gas, 
either in solution or in dispersion, some of this 
gas may collect in the cells and form an air lock 
which will arrest the diffusion process. Consequent- 
ly, the leaching through the blocked channel is 

















B 


Fig. 7 — A—A series of cells in cellular metal. B — 
Concentration gradients developed in the tank during 
leaching of cellular metal. 
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Fig. 8 — Cross-section of partially leached cellular 356 
aluminum alloy. 


halted. For this reason, the water used for leaching 
should be conditioned either by standing prior to 
use or, preferably, deaerated by vacuum technique. 

Gas is sometimes formed as a product of the chem- 
ical action between the brine and the alloy being 
leached. This not only results in undesirable cor- 
rosion of the specimen, but it also causes the chan- 


nels to become blocked by the gas lock. When this 
occurs the gas must be periodically removed by a 
vacuum outgassing of the structure. This is best 
done while the specimen is submerged in the tank. 
If a partially leached specimen is withdrawn from 
the tank, some of the liquid contained in the cells 
will drain away. When it is resubmerged, any air 
not replaced by liquid will block further leaching 
in the channels where this occurs. 


Brine Corrosive Attack 

If the corrosive attack by the brine on the speci- 
men is severe, it is necessary to provide some pro- 
tection for the metal either by adding a suitable 
corrosion inhibitor or by providing electrolytic ca- 
thodic protection. 

On the basis of the foregoing discussion, it is evi- 
dent that the specimen should be suspended near 
the surface of the tank in order that the currents 
caused by the flow of the dense liquor toward the 
bottom of the tank can be used to maximum ad- 
vantage. Agitation of the liquor in the tank would 
disturb the natural favorable currents and, therefore, 
impede the leaching process. If a tank having a vol- 
ume of ten times the specimen volume were used, 
the salt concentration would reach one third of sat- 
uration for that temperature if the salt concentra- 
tion were regarded as uniform through the tank and 
no additional liquid were added or withdrawn. Ac 
tually, the liquid in contact with the specimen would 
contain considerably less salt than equilibrium con- 
ditions would indicate. 
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If the liquid is slowly drawn from the bottom 
during the leaching operation and replaced with 
clear water at the top, only three changes would in- 
sure that the brine concentration at the specimen 
surface would never exceed one or 2 per cent. This 
is 3 to 5 per cent of saturation. Reducing this salt 
concentration further would only have a negligible 
effect on the rate of leaching. This is because the 
concentration gradient would not be significantly af- 
fected. 


Rinsing 

After all the salt in the composite has gone into 
solution, the specimen is ready for rinsing. This 
should be done under a heavy flow of water, pref- 
erably through the material. After rinsing, a small 
amount of drippings from the specimen should be 
collected and checked for chloride ion. If the con- 
centration of chloride ion in the drippings is no 
greater than that of the rinse water, the material 
has been properly leached and rinsed. 

If the chloride ion concentration remains high 
after two or three attempts at rinsing the leaching 
process is not complete, and the material should be 
returned to the tank for further leaching. Any air 
entrapped in the structure must be removed after 
the material is submerged. By this technique, a 
leaching cycle is established for each material be- 
ing produced. Additional pieces can be successfully 
leached by adhering to the established cycle. 

All of the castings produced in connection with 
this investigation were successfully leached by the 
methods already described. Certain obvious improve- 
ments in leaching technique, however, were not in- 
vestigated because they had no bearing on the main 
purpose of this study. One of these potential 
improvements is the use of high frequency, low am- 
plitude vibration, such as is commonly used in elec- 
trolytic cleaning processes. This would serve the dual 
purpose of accelerating the rate of diffusion of the 
solute in the liquor of high salt concentration to- 
ward the surface of the specimen, and dislodging 
gas bubbles in the cell cavities which tend to block 
off certain cavities from action by the solvent. 


CELLULAR METALS OTHER 
THAN ALUMINUM 


The methods described can be used with appro- 
priate modifications to produce cellular metals other 
than aluminum. For metals and alloys having melt- 
ing points below that of the sodium chloride, the 
procedures followed are substantially identical to that 
described for aluminum except that mold temper- 
atures and casting temperatures are appropriately ad- 
justed. The table presents the mold and casting tem- 
peratures used to produce cellular structures in some 
metals other than aluminum. 





Melting Point, Temperature, F 





Metal F Mold Casting 


Pb . 621 665 750 
a ‘ 459 500 600 
7n . Jas cho 840 920 











Certain metals, however, while falling within the 
melting range given above, must be treated differ- 
ently because of inherent difference in their charac- 
teristics. A case in point is that of magnesium and 
its alloys. Because of their reactive nature it was 
found that these metals must be cast in molds which 
have been properly inhibited. One satisfactory mold 
medium tested was plaster bonded silica similar to 
that used for investment casting except that one per 
cent boric acid was added to the mix as an in- 
hibitor. The castings were produced in a suction- 
pressure apparatus, as previously described. 

Just before the metal was poured, a small amount 
of sulfur was dusted over the salt compact. This 
produced an SOz atmosphere in the mold, and com- 
pletely inhibited burning when the metal was poured 
through it. Pressure to produce infiltration was ap- 
plied, using argon gas at 10 to 20 psi. The largest 
casting produced by this technique was a 3 in. di- 
ameter billet. For this small casting it was possible 
to generate thermal gradients in the solidifying cast- 
ing by cooling the lower extremity of the mold by 
the application of damp rags to the flask surface. 
For larger castings it would be necessary to have a 
water jacketed flask, since an open water spray for 
cooling would be too much of a hazard. 

Leaching of the magnesium salt composite proved 
to be considerably more difficult than leaching alu- 
minum. This was apparently due to the reaction of 
magnesium to water, which was accelerated by the 
presence of chloride ion. 

It was possible to leach thin slices of this material] 
without excessively attacking the magnesium. This 
was done under a heavy flow of water which de- 
creased the chloride ion concentration. It was ap- 
parent, however, that it would be necessary to find 
satisfactory corrosion inhibitors or, perhaps, means 
for providing cathodic protection of the metal if 
heavy sections were to be satisfactorily leached. 

Several cellular ferrous castings were also pro- 
duced. One of these was an austenitic stainless steel 
of the 18-8 type. This was cast in a silicate-bonded 
mold with calcined limestone (CaO) chips as the 
soluble aggregate. Since no attempt was made in 
this limited experiment to bond the chips, it was 
necessary to fit a ceramic strainer core over the 
filled cavity in order to keep the aggregate in place 
during the casting operation. The mold was heated 
to 1800 F (982C), and maintained at temperature 
for a sufficient period for the limestone to become 
completely calcined. The molten alloy was then in- 
filtrated by the gravity technique. 

Leaching was accomplished with a dilute nitric 
acid solution. This part of the process was rather 
slow, but the test did demonstrate the feasibility of 
producing cellular metal of a ferrous composition. It 
is planned to investigate this area in greater detail 
during the second phase of this program. 


COMPOSITE STRUCTURES 


Secondary Infiltration 

The nature of cellular metal suggests the possibility 
of producing composite structures which may have 
unique and interesting properties. These structures 
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would be a marked departure from the type cur 
rently being used and developed. The cellular skeleton 
represents a continuous phase of one material. The 
volume represented by the interconnecting cells can 
be filled with another material which will also be 
present in the composite as an independently con- 
tinuous phase. A composite cast structure of this type 
may subsequently be subjected to working operations 
which, under certain conditions, will produce bond- 
ing between the two phases. 

The cellular metal development promises the possi- 
bility of developing a new family of materials, which 
are composed of two independent but continuous 
matrices with a variety of properties resulting from 
the characteristics of the combination. While this pos- 
sibility was immediately apparent when the cellular 
structures were first conceived, it was decided to defer 
development of this phase until the initial process 
development represented by this report had been 
completed. 

Several composite structures, however, were pre- 
pared in order to demonstrate the feasibility of the 
idea. Double matrix composite materials are produced 
by infiltration of a cellular metal skeleton of a second 
material. The composites produced by this technique 
are — aluminum-lead, aluminum-tin, aluminum plastic 
and aluminum-aluminum alloy (No. 43). 

These composites are representative of the many 
combinations that are possible. A more complete study 
of this aspect was deferred to the second phase of 
this project. 


Nonsoluble Aggregates 

Composite structures containing nonsoluble aggre- 
gates are produced by substantially the same process 
as is used with soluble aggregates. Where the aggre- 
gate material will not form a coherent briquette prior 
to infiltration, it is necessary to provide some means 
to prevent the particles from moving during casting. 
This is conveniently done either by capping with a 
coarse salt aggregate, where conditions permit, or by 
the use of a coarse silicate-bonded sand. The mesh 
size of the aggregate in all cases corresponded to the 
range of sizes possible with the soluble aggregates. 
These composites were prepared — aluminum-graph- 
ite, aluminum-silica, aluminum-boron carbide and a 
combination of aluminum and a proprietary ceramic 
material in the form of hollow spheres which have a 
bulk density of 0.3 to 0.4 gm/cc. 

The aluminum-boron carbide composite was clad 
by casting a layer of pure aluminum and rolling out 
into strip. This corresponded to a properitary ma- 
terial. The working operation was successfully accom- 
plished. The boron carbide content of this strip was 
approximately twice that of the proprietary material. 
This particular composite is being studied under an- 
other program. The other composites were prepared 
as illustrative of this material concept. The alumi- 
num-graphite may be useful as a high temperature, 
dry bearing material. The aluminum-silica composite 
may be used as a lightweight abrasion resistant ma- 
terial. The combination of aluminum and the pro- 
prietary material may be used as a high-strength-to- 
weight ratio material. 
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Cellular aluminum can be most conveniently ma- 
chined if the machining operation is performed prior 
to leaching. It was found generally that slower ma- 
chining speeds, but comparatively heavy feeds, are 
most satisfactory. The abrasive nature of the salt tends 
to dull the cutting tool rapidly and, for this reason, 
carbide tools were used whenever possible. Leached 
material could be successfully machined without ex- 
cessive smearing or fracturing of the cell walls if the 
cell size is smaller than 20 mesh. 


TEST PROCEDURES AND RESULTS 


Infiltration Efficiency 

It is interesting to determine what efficiency is 
actually attained in the infiltration operation. In this 
respect, efficiency is regarded as the ratio of the weight 
of metal actually infiltrated to the theoretical weight 
possible to infiltrate. When this ratio is less than 
unity, either the interstices between the salt grains 
are not completely filled during the process of cast- 
ing or, after casting, voids develop in the metallic 
phase due to such factors as gas precipitation or un- 
fed volumetric shrinkage. The measure of efficiency 
of infiltration, therefore, is one measure of the quality 
of the material. 

The efficiency of infiltration can be easily ascer- 
tained in a simple geometry sample, such as a cylinder. 
By measuring its diameter and height, the total vol- 
ume V, can be determined. The weight of the com- 
posite W, can also be determined. After leaching, 
the weight can be redetermined, giving W, the weight 
of the aluminum. The difference between these two 
weighings is the actual weight of salt in the sample 
composite. From the known density of the aluminum 
D, and the known density of the salt D, it is possible 
to calculate the theoretical weight of aluminum 
needed to fill completely the interstitial spaces be- 
tween the salt particles. 

This computation is only correct if each salt crystal, 
which completely fills its cavity at the casting tempera- 
ture, still completely fills its metal cavity at room 
temperature. However, this is not valid since a sig- 
nificant difference does exist in the coefficients of 
thermal expansion of the aluminum and the salt. 
In cooling the aluminum alloy from its solidification 
point to room temperature the volumetric contrac- 
tion is approximately half that of the salt crystals. 

This means that after the composite has cooled to 
room temperature the salt crystals are smaller than 
the cavities in which they lie. It is therefore necessary 
to correct for the void volume resulting from the 
greater contraction of the salt. The exact volume of 
voids created by this contraction is difficult to de- 
termine, due to the fact that the data relating to the 
contraction coefficient over the entire temperature 
range are not readily available. It does appear, how- 
ever, that this factor would be approximately 5 per 
cent. In order to bring the calculated absolute values 
of efficiency of infiltration into closer relationship 
with reality, it was decided to multiply the expression 
(W.—W,), which represents the actual weight of 
the salt component, by a constant K. The value of this 
constant for the aluminum alloy-NaCl composite is 
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1.05. The theoretical weight of aluminum Ws can be 
expressed as: 


W; = ~ [V.D, — K (W. — W,) ] 


The per cent efficiency of infiltration, EI, is: 


— Ws x 100 

Ws 
This equation was used to calculate the El of the 
specimens used for the compression tests. 

As work on this project progressed, as might be 
expected, a gradual improvement in processing tech- 
niques occurred with consequent improvement in the 
quality of the cellular metal produced. It is important 
to demonstrate the current level of development with 
respect to quality. 

The most significant parameter which can be re- 
lated to quality is efficiency of infiltration. As a 
demonstration of the current quality level, four cellu- 
lar castings (154-in. in diameter by 6 in. long) were 
prepared. The cell sizes corresponded to mesh sizes of 
6, 10, 20 and 40. In order to emphasize the severity 
of this test, these castings were made with high purity 
aluminum rather than the 356 alloy which had been 
used for most of the prior work. The pure metal 
substantially increased the problem of overcoming 
solidification shrinkage. Three one in. high cylinders 
were removed from designated locations along the 
length of each casting. These cylinders were machined 
to 14-in. diameter, carefully measured and leached, 
and the efficiency of infiltration and apparent density 
were calculated. The results of these tests are shown 
in Fig. 9. 

These data show a significant improvement in the 
efficiency of infiltration of all the cell sizes. All nine 
samples representing the 6, 10 and 20 cell sizes showed 
a constant EJ of more than 98 per cent along the 
full length of casting tested. The slightly lower EJ 
values obtained for the 40 cell size material are prob- 
ably due to the larger number of interstices between 
adjacent grains that have to be filled. Incomplete 
filling is probably responsible for deviations from the 
desired 100 per cent EJ. 

The apparent density values are relatively constant 
over the length of each specimen. The variation in 
apparent density among specimens is due to differ- 
ences existing in the particle size distributions of the 
sieve fractions used. Even though a single sieve frac- 
tion was taken for each cell size, certain variations in 
relative particle size distribution would be expected. 


EI 


COMPRESSIVE STRENGTH 


The mechanical properties of cellular aluminum 
have yet to be completely defined. Because of its 
simplicity and the relationship that it bears to the 
structural loading anticipated for the material, com- 
pressive strength was selected as the principal para- 
meter for study. Specimens for test were machined 
to 1.500 in. diameter cylinders 1.000 in. high. They 
represented cell dimensions corresponding to granule 
sizes of 4 to 60 mesh with both angular and spherical 
shapes. 

The 356 alloy (7 per cent Si - 0.3 per cent Mg) 
was selected as a representative aluminum alloy and 
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Fig. 9—— Apparent density and efficiency of infil- 
tration of high purity aluminum cellular castings. 





the specimens were tested in both the as-cast and Vids | Comms Raver Bidens 
iti ‘ve i : Cell Strength, sive St., t of Infil- 
heat treated condition. The compressive index figure a pe pel,” Demeity, cation, 
was the one commonly used for materials of this Material mesh 0.2% offset 10% def. __ g/cc % 
type, which is the stress level recorded at 10 per cent Cellular Materials 
compression. In addition, the stress level at 0.2 per 356 As Cast 10-1870 9020 1.018 93.7 
cent offset was also recorded. One series of specimens 356 T6 10 9780 ©4«4800«C«i1.009s« 8 
was tested as metal-salt composites and a few metal- 356 T-46 30 2510 4390 1067 906 


plastic and metal-ceramic specimens were also Composite Materials 
included. 356 + Epoxy Resin 60 8300 -- 1.687 
356 + Propietary 
The table gives a few representative values obtained Material 60 17,300 1.643 
by compression testing cellular and composite samples: 556 + Salt 20 10,650 2.30 
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Fig. 10 — Microstructure of cellular 356 alu- 
minum alloy no. 10 (1.65 mm) cell. 250 X. 
Lett — as-cast structure. Right — T-6 structure. 


These data are illustrative of the range of proper- 
ties that can be expected from these materials. An 
examination of all the data indicates that the strengths 
are independent of mesh size. The variations which 
were found could be attributed to characteristics of 
the sample which were related either to efficiency 
of infiltration or apparent density values. The use of 
a filler to provide support for the cell walls during 
compressive loading substantially increases the loa.- 
carrying capacity of the material. The aluminum 
alloy-proprietary composite is a particularly interest- 
ing example of this kind of structure. Though the 
density of the material is only about 60 per cent of 
solid aluminum alloy its compressive yield strength ap- 
proaches that of the solid alloy in the as-cast condition. 


MICROSTRUCTURE 


Metallographic samples were prepared from cellu- 
lar 356 alloy of an intermediate cell size (10). One 
of the samples represented the as-cast condition and 
the other the solution treated and aged condition 
(T-6). These structures are shown in Fig. 10. The 
silicon constituent is present as a coarse phase in 
both conditions. Prior to heat treatment, the lamellar 
silicon structure is typical of alloys of this type. 

After heat treatment (which consisted of solution 
treating at 1000 F (538 C) for 16 hr, quenching, and 
aging at 310 F (154) for 4 hr, the silicon particles 
became rounded. A few finely dispersed voids evident 
in the structures are probably due to unfed solidifica- 
tion shrinkage. 
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DENSITY 


The final density obtained in a cellular casting is 
intimately related to the classic problem of packing of 
particulate matter. This problem is treated in great 
detail by Parisi, Nutter and Michalowski.” It is most 
conveniently handled by assuming the particulate 
matter to be spheres. On the basis of this assumption, 
a container filled with uniform size spheres of any 
diameter packed in the closest possible manner and 
neglecting edge effects will occupy 74.0 per cent of 
the volume of the container. 

It is also possible to accommodate one sphere of 
size 0.414 D, and two spheres of size 0.225 D, for each 
principal sphere of size D. The smaller spheres fit 
in the space between the adjoining principal spheres. 
Ideally, it is possible to pack an additional 7.1 per 
cent of the 0.414 D spheres and 5.3 per cent of 0.225 D 
spheres into the same cavity. These percentages are 
based on the volume of the principal sphere fraction. 
It is therefore theoretically possible to fill the mold 
to 83.17 per cent capacity, using the appropriate per- 
centages of these three size ratios. 

This would indicate that it is possible under these 
conditions to produce a cellular metal having a void 
volume of approximately 83 per cent, and, conversely, 
an apparent density of approximately 17 per cent 
of the true metal density. 

Since ideal particle shapes, size distributions and 
packing efficiency cannot be attained in practice, the 
apparent densities obtained are substantially higher 
than those indicated from theoretical considerations. 








Fig. 11— Cellular aluminum alloy .castings. 


In addition, since this was the initial phase of the 
project, it was believed that it would be desirable to 
limit this work to cellular structures having a single 
size distribution. 


CASTINGS 
One of the advantages of the cellular metal tech- 
nique is the capability of producing shaped castings 
to closely controlled tolerances. As a demonstration 
of this characteristic of the process, several investment 
molds were prepared from existing patterns. These 


molds were invested and dewaxed by standard tech- 
niques and then filled with 40 mesh salt crystals. The 
molds were then heated to the casting temperature 
for 356 alloy, infiltrated and cooled in the manner 
already described. Figure 11 shows three such castings. 

For comparison purposes, one solid investment 
casting is also shown. It is evident that, aside from the 
inherent porosity of the material, the surfaces and 
detail are equivalent to those of conventional cast- 
ings. One of the characteristics of the as-cast surface 
is that, in comparison with the cell dimensions, only 
small pinholes appear at the surface. This is due to 
the fact that the junction between the crystals and 
the mold wall, for the most part, is a point of con- 
tact. These surface holes could be further reduced in 
size by the use of spherical particle shapes and by 
an increase in the pressure used for infiltration. 

Another shaped casting that was produced was the 
electronic mounting plate shown in Fig. 12. This 
casting was made in a silicate-bonded mold. Suction in 
combination with 60-cycle vibration was used to effect 
infiltration. A 12-mesh crystal was used. Since the re- 
quirements of this component were such that a solid 
flange was desired the pattern was molded in the 
flange-up position, and only that part of the mold 
which was intended to be cellular was filled with the 
crystals. Figure 13 also shows the casting in cross- 
section, and reveals the solid flange and the cellular 
structure of the body. 

A number of billets approximately 10 in. in diameter 
by 24 in. long were cast by the techniques described 
for billet castings. One of these billets was required 


to have a solid core running through the axis of the 
casting. This was accomplished by positioning a metal 
core in the center of the mold before filling. The 
core was lubricated and wrapped with kraft paper 
prior to insertion in the mold to prevent the salt 
crystals from adhering to its surface. The mold was 
then heated sufficiently to drive off the mold moisture. 

The salt solution on the crystals, which was formed 
by the condensation of the mold vapors, was evapo- 
rated during the heating cycle. The crystallization of 
the salt at at the point of junction of the salt crystals 
made the salt component a coherent mass. The 
metal core was then withdrawn. Any of the paper 
wrapping not removed at this time was consumed 
during the later firing of the mold. The mold was 
then heated to the proper temperature for casting 
and infiltrated with molten aluminum. 


Fig. 12 — Cellular 356 aluminum alloy mounting plate 
casting. 
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In this case the crystal size was 10 mesh and only 
vibration was used as an aid to infiltration. Figure 14 
shows a transverse section taken from this casting. 
Similar techniques can be used to produce other com- 
binations of solid-cellular geometry. 


POSSIBLE APPLICATIONS 


While the text of this report makes occasional ref- 
erence to possible applications for cellular metals, it 
is appropriate that this report should contain a con- 
solidated description of those applications which have 
either been envisaged by the authors or suggested to 
them. It is emphasized, however, that these suggested 
uses are speculative, and are indicated for the pur- 
pose of defining some of the areas where the unique 
properties of this material may be used to advantage. 

The successful development of any single applica- 
tion depends, first of all, upon careful design to 
realize the full potential of the particular characteris- 
tics of cellular metal which are being exploited for 
the application. In addition, the materia] itself, which 


can be produced with an infinite variety of charac- 


teristics, must be tailored for the specific application. 
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Fig. 13 — Cross-section of cellular 
aluminum mounting plate casting. 


Metallic Filters 

The large void volume promises the possibility of 
filter elements which would have substantially greater 
particle retention characteristics than powder metal 
filters. It would be necessary to refine techniques 
used for cellular metal production in order to exercise 
greater control of the dimensions of the intercellular 
channels. This would probably require the use of 
accurately controlled spherical soluble granules. 


Exhaust Muffler Elements 

Powder metallurgy components have recently come 
into use as diffusers for the exhaust of pneumatic 
tools. Applications of this type can no doubt be filled 
by cellular metals with equal or better facility. This 
suggests the possibility of use as exhaust elements 
for internal combustion engines. Components made 
of cellular material may be much more efficient than 
conventional baffle elements and may possibly be de- 
signed to reduce the amount of exhaust particles re- 
leased to the atmosphere. 


Bearing Materials 

The cellular skeleton may be used as a means for 
providing structural support for lead and tin base 
bearing compositions. The characteristics of the ma- 
terial permit much larger percentages of the active 
bearing component to be incorporated in the material 
than is possible with either powder metallurgy or 
conventional alloying. 


Sandwich Core Material 


The nature of cellular metal is such that it is not 
competitive with honeycomb structures because of its 
substantially greater density than that typical of 


Fig. 14 — Cross-section of cellular 356 aluminum billet. 








honeycomb construction. It may, however, find ap- 
plication in structures where contoured sections must 
be supported by a lightweight core. This may be in 
such areas as leading edges of wings or fin surfaces. 
This can be accomplished by using cellular cores and 
casting the desired skin against it. The metal would 
be firmly keyed to the cells at the surface of the core 
and would benefit from the chilling that the cellular 
core would provide. 

Such a structure would probably require neither 
brazing nor organic adhesive for assembly. More im- 
portant than this, however, is that it may be possible 
to provide transportation cooling for such structures 
by circulation of suitable coolants through the inter- 
connecting cells that make up the core. 


Jigs and Fixtures 


Cellular metal, particularly in fine mesh sizes, is 
capable of being easily deformed to take reasonably 
accurate impressions of a solid metal body of greater 
strength. This property suggests a possible use in the 
construction of machining jigs and fixtures. A stock 
part may be used to hob its impression in a block of 
specially prepared cellular material. This impression 
can then be mounted in the particular machine or 
fixture intended for the operation, and subsequent 
parts can be accurately positioned by means of the 
hobbed cavity. 

The porous nature of the material may also be of 
benefit in permitting coolant liquid of gasses to be 
directed against the component while it is being mia- 
chined or otherwise processed. The low density of 
the material may be a further significant advantage, 
particularly if the fixture requires manual handling. 


Energy Absorption Material 


One of the unique properties of cellular metal in 
comparison with other metallic materials is the na- 
ture of its response to compressive loads. Cellular 
metal can absorb energy by the mechanism of rela- 
tively easy and controlled collapse of the cell walls. 
This suggests that in a combination of two materials 
—one strong and the other weak, the weaker ma- 
terial may afford protection for the stronger material 
by its sacrificial collapse and attendant absorption of 
energy. This characteristic suggests applications where 
it is desired to absorb energy released by accidental 
impacts. 

A cellular metal element of the proper energy 
absorbing capacity may be useful in preventing serious 
damage to a vehicle and its occupants when it is 
involved in an accidental collision. 


Heat Transfer 


The limited study of the thermal properties of 
cellular metal suggests a variety of applications based 
upon its unique thermal characteristics. In dynamic 
systems, the large, controlled surface area can be ex- 
ploited for efficient heat exchange, particularly be- 
tween a heat source and a gas flowing through the 
system. In passive systems, the low thermal conduc 
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tivity may be used for thermal insulation, a function 
not normally possible with metals. 


Electrochemical Processes 

The combination of permeability and large surface 
area may be employed to advantage in electrochemical 
processes. This would be principally in connection 
with electrodes which can be prepared to provide 
increased surface area. These applications include 
plating processes, battery electrodes and anodes for 
galvanic corrosion protection of such structures as 
water tanks, pipe lines and ship hulls. 


Electronic Packaging Systems 

One of the most critical segments of modern mis- 
sile systems is the electronic package which is a part 
of the fuse system. In order to obtain maximum re- 
liability in this area, a heavy weight penalty is paid 
by the use of a massive, rigid chassis to support the 
electronic components. The chief function of this 
chassis is to provide electrical shielding and to pro- 
tect the components from damage due to vibration 
generated during launching and in flight. 

It is this particular application that originally 
stimulated the development of cellular aluminum. 
The cellular structure promises to reduce chassis 
weight by almost two-thirds while providing effective 
shielding and acting as an absorber for the vibrational 
energy generated during flight. Several prototype com- 
ponents have already been produced and are being 
tested. 

The process for cellular metal manufacture may 
be adapted to the production of composite materials. 
This can be accomplished either by means of second- 
ary infiltration of a lower melting material into the 
cellular skelton or by using the secondary substance 
as the aggregate for filling the mold. The former 
method is illustrated by the proposed application for 
bearing materials. The latter method may be used for 
the production of composites for radiological shield- 
ing. Some of the systems thus far suggested include 
lead-boron carbide and aluminum-boron carbide. By 
this means relatively large volumes of boron carbide 
can be retained in an aluminum matrix, which will 
not only support the active shielding material but will 
be of structural benefit to the system. 
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WELDABLE AS-CAST NICKEL 
ALUMINUM BRONZE COMPOSITION 


AND MICROSTRUCTURE 


by M. L. Foster and S. Goldspiel 


ABSTRACT 


The potentials of Ni-Al bronze for propeller castings, 
which include good mechanical properties and excellent 
cavitation resistance, could be enhanced by a determina- 
tion of compositions and structures which give con- 
sistently weldable as-cast material. This is a report of 
the first phase of an investigation designed for this 
purpose and deals with the relationship between alumi- 
num content, mechanical properties, microstructure and 
weldability. The sample material included conventional 
keel blocks and specimens taken from a groove-welded 
wedge-block casting, grading in thickness from ¥2 to 
3%4-in., and simulating during welding restraints which 
are encountered in actual propeller repairs. The results 
of tests indicate that the minimum percentage of Al 
needed for a weldable structure is close to 9 per cent, 
and that the optimum as-cast structure in the thickness 
range considered is obtained with 9.5 per cent Al at 5, 
4, and 0.5 per cent Ni, Fe and Mn, respectively, which 
were kept relatively constant. Pb and Si, elements 
considered as “detrimental,” did not adversely affect 
weldability at levels of 0.10 and 0.18 per cent, respec- 
tively, in an otherwise optimum composition. Optimum 
mechanical properties obtained to date and relation- 
ships between metallographic structure, mechanical 
properties and weldability, are discussed. 


INTRODUCTION 


Of the several alloy types being considered for 
propeller castings, nickel-aluminum bronze is one of 
the more promising. Under optimum conditions, 
castings of this alloy type combine high strength and 
ductility with excellent corrosion (cavitation and ero- 
sion) resistance. To date, propellers of nickel-alumi- 
num bronze as large as 50 tons have been cast for 
commercial use. Some propellers of this alloy type 
have been used successfully by the Navy in ships 
which operate under extremes in marine conditions, 
as represented by arctic waters. 

This alloy is lighter than the high tensile brasses, 
and hence makes possible (a) considerable savings 
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in fuel consumption, (b) reduced wear and tear on 
main propeller shafts and (c) the use of thinner sec- 
tions in design, due to its higher strength-to-weight 
ratio. Its resistance to corrosion allows propellers to 
retain smooth surfaces for a longer time, thereby in- 
creasing propeller efficiency and reducing mainte- 
nance costs. The major obstacle, reported for the 
alloy type, is that its fabricability (particularly bend- 
ing and welding properties) often present difficulties. 

It is the purpose of this investigation to study com- 
positions and structures of castings of this material 
which, with due allowance for mass effects, will yield 
consistently fabricable material, including good cast- 
ability, bendability and weldability. 


LITERATURE REVIEW 


The search for improved propeller alloy materials 
for maritime as well as naval use within the past ten 
years has resulted in the appearance of a number of 
articles in the technical literature on nickel-aluminum 
bronze. A brief review of the literature will highlight 
results of previous work and indicate the manner in 
which the current investigation has been planned to 
supplement and extend it. Vanick,! in a comprehen- 
sive review article, considers the Ni-Al bronze casting 
alloy with relation to tin bronze, red brass and man- 
ganese bronze, the latter being used as a yardstick 
as far as properties are concerned. 

In addition to nominal compositions, he presents 
comparative data on salt water fatigue, cavitation re- 
sistance, corrosion fatigue and corrosion in sea water 
under varying types of exposure. He also treats briefly 
the subjects of heat treatment, heat and wear resist- 
ance, fabricability including machinability, welding 
and brazing. The two compositions of Ni-Al bronze 
alloy discussed in this paper are based on earlier 
development work of W. C. Stewart and W. L. Wil- 
liams.? It is noted that the elongation quoted for the 
two alloys considered is lower than specification re- 
quirements!°® for the currently used alloys. 

As far as weldability is concerned, Vanick states 
that the use of standard aluminum bronze filler with 
metal arc or oxyacetylene produces satisfactory welds, 
with better ductility than can be achieved with Ni-Al 
bronze filler. The work does not indicate the extent to 








which the nominal composition must be adhered to 
in order to achieve the good mechanical properties 
and fabricability claimed. In addition, the effects of 
mass on structure, properties and fabricability, while 
briefly mentioned, leave much to be desired for actual 
guidance and production. Impact properties for the 
alloys were not presented. 

Cook, Fentiman and Davis* give a rather extensive 
discussion of the properties of wrought Ni-Al bronze 
as related to composition and metallographic struc- 
ture, and, thus, provide considerable background for 
an understanding of factors which must be controlled 
in the development of cast alloy counterparts. 


Inert Gas Metal-Arc Welding 

Welding of Ni-Al bronze castings is treated in con- 
siderable detail by Cahill.4 The author discusses 
welding using the inert gas metal-arc process with 
both Ni-Al bronze and Al bronze filler wires. He 
concludes that the latter is considered preferable at 
the time of the study, but that continued experimental 
work in progress on modifications of the former wire 
may lead to higher strength deposits. It is of interest 
to note that the procedure developed by Cahill had 
the decided advantage that little or no preheat was 
required compared to the preheat, of as high as 
800 F, needed for the method used previously, i-e., 
manual metal-arc welding with Al bronze. Cahill’s 
work is, however, limited to a uniform section thick- 
ness, and takes no account of variations in nominal 
composition or the effects of impurities (normally 
present in commercial ingot and returns) on weld- 
ability. 

A discussion of all types of aluminum bronzes, from 
a point of view which is of interest to designers, 
is contained in an article by W. L. Williams.5 Appli- 
cations considered include shipboard machinery, con- 
denser components and propellers, with emphasis on 
requirements for naval vessels. Comparative chemical 
composition, mechanical properties, corrosion, fatigue 
and magnetic property data are included. The author 
makes the important observation that “aluminum 
bronzes can be used for a wide variety of shipboard 
hardware, provided designs are consistent with prop- 
erties. It is important, however, that the individual 
alloys be screened carefully in selecting materials for 
specific applications.” 

The current investigation at the Material Labora- 
tory is being conducted with the latter thought in 
mind, because Ni-Al bronze for large propeller cast- 
ings must (a) tolerate ingot and remelt with reason- 
able amounts of impurities to keep cost of material 
down, (b) be fabricable (bendable and weldable) in 
the as-cast condition, since heat treatments of most 
ship propellers are impractical, due to size and (c) 
be repairable, if they contain defects associated with 
original casting. In addition, the choice of the in- 
dividual alloy should be backed by a sufficient amount 
of information on heat treatment to improve fab- 
ricability, if necessary, and thus obviate sizeable finan- 
cial losses otherwise entailed. 

Valuable information on casting practices for Ni- 
Al bronze as applied to the production of large 
propellers, is contained in a paper by A. J. Smith.® 
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Factors considered in detail include melting practice, 
gas absorption, molding methods and materials, re- 
fractories, fluxes and pouring temperatures for both 
small and large castings. His treatment of large cast- 
ing practices is of particular value because they are 
significantly different than for smaller castings. This 
knowledge is limited to a small number of large 
producers. 

Comparative advantages to manganese bronze are 
also discussed, and include improved propeller effi- 
ciency, 18 per cent reduction in weight, low notch- 
sensitivity and overall economy, considering service 
life and lower maintenance costs. The author's state- 
ment that “aluminum bronze is readily repairable” 
is, however, not completely borne out by experiences 
reported by a number of investigators and observed 
in connection with a limited number of repair jobs, 
in which the Material Laboratory was involved. In 
this connection, it should be noted that this factor 
represents one of the prime considerations in the 
Laboratory's current investigation, since under cer- 
tain conditions of solidification, critical amounts of 
alloying elements or presence of impurities may in- 
fluence weldability. 


PREVIOUS WORK 


For purposes of completeness, a summary of some 
preliminary work by the Material Laboratory, which 
was reported to the Bureau of Ships? as a basis for 
the support of a formal investigation, is presented 
This preliminary work was based on results obtained 
from 16 heats of nickel-aluminum bronze produced 
in the Shipyard foundry, since the alloy was first cast 
here in June 1956. The interest in the alloy at that 
time came about as a result of a request from the 
Shipyard welding engineer that the foundry cast a 
patch of a specified composition (Item A, Table | 
shows the actual analysis). This patch was to be used 
for the salvage by repair welding of an 18 ft diameter 
ship propeller. 

Since no stock of the required ingot was available, 
the foundry, with technical assistance from the Mate- 
rial Laboratory, produced and pigged a small quantity 
of metal of the desired nominal analysis. Four 
attempts were necessary to overcome melting and cast- 
ing difficulties to produce the actual patch which had 
the shape of a blade tip with chord length maximum 
width and maximum thickness of 5 ft, 2 ft and 314-in., 
respectively. The final casting, produced as shown 
in Fig. 1, had the specified composition and me- 
chanical properties shown in Item B, Table 1, and a 
soundness which satisfied rigid radiographic and sur- 
face penetrant tests. This patch was satisfactorily 
welded to the ship propeller under supervision of the 
Shipyard welding engineer. 

Subsequently, in Jan. 1957, at the request of the 
Shipyard welding engineer, two additional heats were 
melted and used for casting of test plates which also 
welded satisfactorily. The compositions and tensile 
properties of these heats are shown in Table 1, items 
C and D. 

In Feb. 1957, a second patch, similar in shape to 
the first one described above, was cast for the repair 
of another ship propeller. The analysis of the pro- 
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TABLE 1— DATA FOR PRELIMINARY EXPERIMENTAL CAST NICKEL ALUMINUM BRONZE HEATS 





Chemistry 


Mechanical Properties 





Identification Cu Fe: Mn Pb Sn 


_ 
— 
® 
3 


YP in Elong., Hardness, 


Kips’ % in2 In. Rb Weldability 





Initial Anal. 80.5 4.0 0.5 — —- 
15S* 81.0 4.0 06 0.03 0.01 
82X° 79.7 ; 4.6 06 0.03 0.01 
59Y° 79.1 : 4.3 06 0.03 0.01 
Propeller*,° 80.5 5: 5.1 0.9 O01 0.02 
A4* 82.1 . 3.6 0.7 006 0.01 
Patch A4® — — 
R100 6A” 002 0.01 
R100 6C» 0.07 0.01 
R100 6E° 0.09 0.04 
R100 6G" 0.13 0.01 
R100 6H” 0.15 0.01 


“a= 5 0 wo > 


ima) 
~ 


i 


Rn 


L G51 80.2 5: 4.4 0.79 001 0.01 
M G99 79.8 5. 4.0 0.57 0.04 — 


Nores: a. By difference. 
b. Material furnished by industrial firms. 
c. Plus Mg. 
d. Satisfactory patch for one ship's propeller repair. 
e. Weld test plate casting. 


82 Satisfactory 
82-85 Satisfactory 
85-88 Satisfactory 
83-85 Satisfactory 
86-92 Satisfactory 
71-74 Cracked Badly 
76-80 Cracked Badly 
92-95 Satisfactory 
74-79 Cracked Badly 
74-79 Satisfactory 
76-82 Cracked Badly 
76-85 Satisfactory 
with peening 
Satisfactory 
Satisfactory 


83.0 38.0 19.5 78-81 
80.0 37.5 15.0 85-87 


. Second ship's propeller proper. 
. Separately cast test bar for unsatisfactory 
patch intended for ship (f) propeller repair. 
h. Tensile bar cut from patch casting. 
j. 1000 Ib/sq. in. 





peller material is shown under item E, Table 1. The 
manufacture of this patch involved essentially the 
same procedure established in casting the first success- 
ful patch. The composition and mechanical proper- 
ties of the separately cast test bar and the patch itself 


modern castings 


are shown in Table 1, items F, and Fy, respectively. 
The patch cracked on welding. 

This behavior could not be explained by the com- 
position and properties of the separately cast test bar 
which indicated a lower aluminum content, higher 
elongation and lower tensile strength compared to the 
first patch. These differences would generally be ex- 
pected to result in improved weldability. A check was 
therefore made on the bar machined from the patch 


proper to determine significant differences between it 
and the separately cast test bar. The results showed no 
significant differences. Test plates from succeeding 
heats made with the same procedure as for the satis- 
factory patch also cracked on welding. 


Chemical and Metallographic Tests 


At this point, it was decided to check whether the 
difference in weldability might be associated with 
(a) presence of tramp elements; (b) microstructure 
as affected by composition, mode of solidification 
and rate of cooling. 

A chemical check for phosphorus and sulfur on 
(a) the successful patch, (b) the ship propeller 
proper and (c) the unsuccessful patch indicated no 
significant differences, all results being below 0.01 per 
cent. A comparative spectrographic analysis for metal- 
lic impurities of the several heats made indicated that 
the ship propeller contained magnesium, and that 
the patch which cracked had higher lead than the 
other samples. The results are shown in Table 1, 
under items B, C, D, E and Fy. 

The metallographic structures for the several sam- 
ples discussed and presented in Fig. 2 show major dif- 
ferences. The structures can be grouped into three 
significantly different types. Figure 2a shows the micro- 
structure representative of the three foundry heats 


Fig. 1 — Satisfaction patch casting produced for repair 
of one ship’s propeller. Top — riser end view. Bottom 
— gate end view. 





which welded without trouble. It will be noted that 
it contains essentially two phases, one of which is in 
the form of elongated grains. Figure 2b represents the 
microstructure of the ship propeller casting. It is also 
a two phase structure, but differs from the former in 
that the grains are more equiaxed. 

It is to be noted that the propeller material also 
differs from the foundry castings in that it contains 
Mg which was probably used to aid deoxidation. No 
deoxidant additions were used in the Shipyard cast- 
ings, since it was considered that the relatively high 
aluminum content of the alloy type would provide 
the necessary deoxidation under conditions of melt- 


Fig. 2 — Representative photomicrographs of 
condition. (a) Weldable yard foundry patch 
and (c) yard foundry patch casting which 
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ing used. The propeller casting welded satisfactorily. 
Figure 2c represents the structure of the heat from 
which the unsatisfactory patch, intended for the re 


pair of the ship propeller, was cast. At 120 * the 


structure appears to be essentially single-phased and 


equiaxed. 
However, 
boundaries is indicated by Fig. 3a, 
the structure of this material at a magnification ‘of 
500 X. This material consistently cracked on welding. 
Figure 3b represents the microstructure in the heat 
affected zone after welding; the fact that the cracking 
is intergranular in nature appears to be significant 


the presence of a second phase at grain 
which represents 


experimental Ni-Al bronze propeller patches in the as-cast 


casting, 
cracked upon welding. NH,OH and H2O»2 


casting 
120 


propeller 
etch. 


(b) original, damaged ship’s 
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Fig. 3 — Photomicrograph of yard foundry as-cast Ni-Al bronze which consistently cracked upon welding. 
Item F-1, Table 1. Right — casting. Left — heat affected zone near weld. NHsOH and HO: etch. 500 X. 


Of course, the degree of this significance remained 
to be established by more extensive tests. 

Rockwell B hardness values for the several sam- 
ples, listed in Table 1, indicate that the unweldable 
structure is softer than the ones which welded with- 
out difficulty. 

During the progress of the preliminary experi- 
mental work several specimens of nickel-aluminum 
bronze of varying degrees of weldability were received 
from an industrial firm which uses this alloy type in 
the manufacture of cast propellers. While the 
samples were furnished with no other data than 
performance in welding, they were used to derive 
additional information for possible correlation of 
microstructure and tramp elements with weldability. 
The sample material available was insufficient for a 
complete chemical analysis. 


Spectrographic Analyses 

Table | lists the results of spectrographic analyses 
for impurity elements (Pb, Sn and Si) and Rockwell 
B hardness tests for five samples of the above material 
(items G, H, I, J and K) against weldability, as in- 
dicated by the source of supply. Figure 4 shows rep- 
resentative microstructures for four of these samples. 
The structure of item G resembles Fig. 2a, and is 
therefore not shown again. 

The results for the proprietary samples do not agree 
completely with trends indicated by data obtained for 
the Shipyard foundry samples, and thus raised a num- 
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ber of questions to be resolved. Samples I and H, 
which have equivalent hardness ranges, comparable 
impurity content and somewhat similar (nearly single 
phase) microstructures, show good and bad weld- 
ability, respectively. The difference in sharpness of 
the grain boundary material, which remained to be 
identified, was expected to hold a clue to the differ- 
ence in weldability reported. Samples H and J 
appear to bear out the trend indicated by comparable 
data for Shipyard foundry samples. 

Their lead contents are high, hardnesses are low 
and structures are similar to those for the foundry 
material (Fig. 3) and all cracked on welding. Sample 
K, with highest lead content of all samples con. 
sidered (i.e. 0.15 per cent), intermediate hardness 
and a “good” microstructure cracked slightly without 
peening but welded satisfactorily with peening. 

In order to eliminate the possible effects of tramp 
elements on weldability, it was decided to run subse- 
quent heats with material carefully screened for low 
Pb, Sn and Si. The heats were calculated to contain 
Al, Fe, Ni and Mn at levels of about 10, 4, 5 and | 
per cent, respectively, which were estimated to be 
comparable to the optimum composition for hot 
worked alloy reported by Cook, Fentiman and Davis,* 
i.e, Al, Fe and Ni at levels of 10.5, 5 and 5 per 
cent, respectively. Representative data for heats of 
this type are indicated as items L and M in Table | 

The hardnesses compare favorably and the tensile 
strengths are somewhat lower than for the weldable 





(ITEM I) 


Fig. 4— Representative microstructures for proprietary cast Ni-Al bronze 
samples. Items H, I, J and K, Table 1. NH»OH and HeOs etch. 500 X. 
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alloys, items B, C, and D. The microstructures of these 
heats are shown in Fig. 5. It is interesting to note 
that while both materials (items L and M) were 
weldable, there is a pronounced difference in the 
microstructures which could not be explained at the 
time. 


Preliminary Trends 


On the basis of this limited data reported for cast 
Ni-Al bronze, the preliminary trends indicated were 
as follows: 


1) Impurity content (Pb, Si, Sn, etc.) may adversely 
affect weldability, but is not the sole factor in- 
volved. 

2) Microstructure is an important factor related to 
weldability. 

3) A “weldable” microstructure is dependent on a 
critical composition range. 


In addition, it was considered that the cooling rate 
during solidification has an effect on the microstruc- 
ture, and that for each nominal composition there 
may be a critical cooling rate range which produces 
a weldable structure. 

Since the indications from this limited work were 
recognized to be trends at best, and since, in addition, 
they revealed unexplainable anomalies, it was con- 
sidered that a more extensive investigation was justi- 
fied, so that while the advantages of the alloy could 
be realized, the difficulties of the inconsistent weld- 
ability and fabricability could be reduced to a 
minimum. Accordingly, the Material Laboratory re- 
quested the Bureau of Ships to sponsor a formal 
investigation to establish firm trends and to resolve 
anomalies indicated by its preliminary work. 

The project was actually authorized at the end of 
1957. The importance of this work has since been 
highlighted by reports in the literature,*-® which 
shows an increased interest in and use of this cast 
alloy type and suggests that improvement in weld- 
ability to obtain consistent repairability is needed. 
With regard to welding, the latter report, for ex- 
ample, states “the know-how for welding aluminum 
bronze (which includes the type with nickel) is grad- 
ually being acquired though there have been diffi- 
culties to overcome in the process.” 

The overall objectives of this investigation were: 


1) To determine the composition limits which yield 
a weldable structure under various jobbing found- 
ry melting conditions, with considerations of 
effects of impurities, mass and microstructure on 
weldability. 

2) To develop suitable heat treatments to convert 
unfavorable as-cast structures to structures which 
can be welded consistently without difficulty. 


The current progress report deals primarily with as- 
pects which fall under the first objective. 


EXPERIMENTAL PROCEDURE 


The experimental procedure used in this investi- 
gation was designed to supplement related work 
already published, or known to be in progress on the 
relationship between weldability and composition of 
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as-cast nickel-aluminum bronzes, by (a) introducing 
considerations of the effect of mass (or cooling rate) 
and (b) obtaining data which could be useful in 
design, production and salvage operations. 

In order to avoid contamination with tramp ele- 
ments, the sample material for each composition 
studied was made from ingot prepared from virgin 
materials at the Shipyard Foundry. The desired and 
actual compositions of the ingot material made are: 





Element Desired, % Actual, % 
EE aha sd wala Ribaretad wel ba eidas ote 8.0 8.2 
Nickel J 5.1 
NE Ce inte s sibs jars i Adv ales ass ax dR ae 4.0 4.0 
NE cea ginbb orcad 4p RW aos vate ve ERM 0.5 0.5 
82.2 








This ingot material was used to cast seven heats 
varying in aluminum content from 6 to 12 per cent. 
Table 2 shows the expected and actual analyses, as 
determined from test bar coupons for each of the 
heats. 

A uniform foundry practice was adopted and main- 
tained for all heats in this investigation, in order to 
keep random variables to a minimum. The molds 
were prepared from a sand mixture which was similar 
to that used for steels in the Shipyard Foundry, and 
which had the following formulation: 





Silica Sand, AFS Fineness 53-65, Ib .................0.05:- 630 
Western Bentonite, lb 

Dextrin, Ib 

Washing Soc a, oz 

Moisture, % by wt. .......... 





The dry components were mulled for 4 min. The 
water was added through the machine spout while 
mulling, and mulling was continued for an additional 
2 min. Preformed sprues, gates and risers were used 
in all cases, as shown in Figs. 6 and 7. Each mold 
was dried for 8 hr at a temperature of 450F in a 
gas-fired mold drying oven, coated with zircon wash 
to minimize mold-metal reactions and redried for an 
additional 5 min prior to use. A 600 Ib oil-fired fur- 
nace was used in melting. 

A slightly oxidizing atmosphere was maintained by 
careful manual control of the air to oil mixture 
throughout the melting cycle. The tapping and pour- 
ing temperature ranges were 2170 to 2200 and 2050 
to 2100 F, respectively, as checked with a calibrated 
immersion chromel-alumel pyrometer. A commercial 
neutral flux consisting primarily of 3NaF-AlF, plus 
NaF was added prior to tapping in amounts of one 
Ib/100 Ib of charge and thoroughly mixed. The addi- 
tions for obtaining graded increases in aluminum 
were made in the furnace just prior to tapping, with 
an allowance of from 5 to 10 min for homogenization 
of the melt. 

As noted previously for the preliminary work, no 
external deoxidant was used since it is considered un- 
necessary for alloys at the level of aluminum involved 
in this alloy type. A hot top compound was used to 





HEAT L 


Fig. 5 — Photomicrographs of weldable, composition-adjusted yard foundry cast Ni-Al bronze 
heats. Items L and M, Table 1. NH,OH and HO» etch. Top — 120 X. Bottom — 500 X. 
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TABLE 2— ALUMINUM CONTENT EFFECT ON MECHANICAL PROPERTIES 
OF SEPARATELY CAST Ni-Al BRONZE BARS 





Composition, %, 





Analysis y Al Ni® Fe* 


Yield Tensile Elong., Bhn Avg., 
Point, Strength, % in 3000 kg 
psi psi 2 in. Load 





Expected . 6.0 5.0 4.0 


Actual F 5.9 4.5 4.1 \ 0,02 


Expected 


Actual 


Expected 


Actual 


Expected 


Actual 


Expected 


Actual 


Expected 


Actual 


Expected 78.8 


Actual 79.1 


* Spectographic analysis. 


30,400 75,000 33.0 
30,200 73,600 33.5 
31,400 74,800 34.0 
33,500 75,500 31.0 
31,400 Avg. 74,800 Avg. $2.9 / 


34,200 83,600 26.0 
33,600 81,600 26.0 
$2,400 77,500 28.0 
38,800 75,100 27.0 
34,800 Avg. 79,500 Avg. 26.9 / 


44,600 82,800 18.5 
44,000 86,500 22.0 
47,000 81,500 13.0 
40,500 89,600 22.0 


43,000 Avg. 85,000 Avg. 20.8 


45,200 78,200 8.5 
42,000 94,300 23.5 
42,600 93,900 21.1 
43,400 93,400 21.0 


42,700 Avg. 93,700 Avg. 21.8 J 
46,400 94,400 15.0 
48,000 99,000 15.0 
47,600 92,400 13.0 
46,700 95,000 15.0 
47,200 Avg. 95,200 Avg. 145 J 
55,500 97,500 3.5 
56,500 94,000 3.0 
59,500 93,600 25 
57,000 92,500 3.0 
56,300 Av 94,000 / 3.0 | 
69,000 95,500 15 
67,500 78,500 1.0 
71,000 98,200 1.0 
67,800 74,600 0.5 
70,000 Avg. 96,900 Avg. 10 | 





cover the wedge casting risers. Castings were permitted 
to remain in molds overnight in all cases. 

For each composition considered, two wedges and 
two conventional keel blocks were cast. Figures 8 and 
9 are photographs showing the design of the wedge 
used, including dimensions of the sprue, runners, 
gates and risers. The keel block was prepared in ac- 
cordance with Fig. 1 of the applicable specification 
for nickel-aluminum bronze castings.19 The test ma- 
terial was used as follows: 


A) Keel Blocks. These provided a total of four, 
0.505 in. unthreaded tensile bars for determining 
mechanical properties. Representative samples 
for microscopic examinations were prepared 
from end portions of the tensile bars. 

B) Wedges. One wedge was cut into three equal 
parts, along the 12 in. length, and marked A, 
B, and C for the nearest, middle and furthest 
portion with relation to the down sprue, respec- 
tively. The second wedge was used for groove 
weld specimens. 


Portion A was used for a surface weld-bead test as 
a preliminary method for screening out as-cast mater- 
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ial with extremely poor weldability. Figure 10 is a 
sketch of this portion of the wedge showing the direc- 
tion in which the beads were applied. It will be 
noted that this procedure was designed to take into 
account (a) differences in extent of heat affected 
areas, (b) section thickness and (c) the nature of 
the surface, i.e., whether it was as-cast or machine cut. 

The weld rod used was stranded, %,-in. diameter, 
aluminum-bronze wire, designed to give an overlay 
bead of 300 Bhn. The inert gas (argon) process was 
used, and the welding was performed at approxi- 
mately 60 volts DC and 240 amps. The completed 
samples were inspected by dye penetrant method for 
cracks on the surface and on cross-section parallel to 
the base, at 114-in. intervals, from the thin to the 
thick edges of the wedge. 

Portion B was saved for subsequent use in hot 
bending tests, which will be reported in the next 
phase of this work. 

Portion C was used to prepare Charpy V-notch 
specimens. A sketch of the wedge showing the location 
of the specimens and the orientation of the notch 
is shown in Fig. 11. Charpy V-notch specimens were 
tested at three temperatures: 





Fig. 6 — Components of preformed gating and risering 
system used for wedge casting. 


Ta. a eee 


Fig. 7 —- Assembled view of preformed gating and riser- 
ing system used for wedge casting. 


Fig. 8 — Front view of wedge casting. 
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Fig. 9 — Side view of wedge casting and gating ar- 
rangement. 





Specimen No. Test Temp., 
or Location F 
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Fig. 11 — Sketch of position C of a wedge block cast- 
ing used for Charpy V-notch specimens, showing re- 
lationship of notch and numerical identification to 
section thickness gradient. 
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As-Cast Surface 








Fig. 10 — Sketch of position A of a wedge block cast- 
ing used in surface weld bead tests. Labled lines show 
order and direction of bead application. All surfaces, 
except as otherwise noted, are as-cast. 


It is to be noted that the specimens for test at a 
particular temperature were selected from staggered 
locations to take into account the variation in wedge 
thickness. The specimens were broken in a 220 ft-lb 
impact testing machine under a striking velocity of 
18.1 fps. 


Groove Welding 

Figure 12 is a sketch of the groove weld specimen 
made from the second wedge. One of the machined 
wedges prior to welding is shown in Fig. 13. It will 
be noted that the specimen provides for the influence 
of mass effect as well as progressively increased re- 
straint as welding proceeds. The degree of restraint 
is considerably greater than involved in other related 
work reported in the literature, and is of the order of 
magnitude encountered in actual repair of propellers. 
This follows from the design of the wedge, in which 
the thickness variation is of the order of magnitude 
found in propellers, although the gradient is appre- 
ciable steeper. 

The applicable welding details are as described for 
the weld-bead test. In the groove weld, no preheat 
was used, and the beads were deposited in a continu- 
ous manner except that deposition was interrupted 
when the base metal temperature was above 200 F. 
The completed weld specimens were cooled in still 
air and inspected by dye penetrant and radiography 
to evaluate soundness. They were next cut to provide 





Fig. 12 — Sketch showing design 
of the groove used for groove weld 
test blocks. 





flat tensile and bend specimens, as shown in Fig. 1] 4a. 
To obtain these specimens, the reinforcement portion 
of the base metal was first cut off. In this manner, 
each specimen was cut so as to contain all weld metal 
in the section under test. 

The tensile and bend specimens were prepared, 
as shown in Fig. 14b, in accordance with the appli- 
cable drawing of the current Federal Test Method 
Specification.11 X-ray diffraction phase studies were 
made on samples of several heats to supplement 
metallographic examination, and to determine sig- 
nificant differences in phases and amounts which 
could be associated with degree of weldability. The 
details of the method employed will be submitted 
in the next progress report. 

Subsequent to this work, three additional 1000 Ib 
heats were cast using a foundry practice similar to 
that described previously, with the exception that a 
different flexing agent was used. The latter was a 
proprietary mix tried for the first time on this alloy 
type. The basic composition of these heats was that 
indicated in the work described below as being opti- 
mum insofar as major elements are concerned, i.e., 
10 per cent Al, 4 per cent Fe, 5 per cent Ni and 
0.5 per cent Mn. 

One heat was used as a control, i.e., with no addi- 
tions of Si and Pb. The second heat was subdivided 
into four portions with silicon at four levels ranging 
from 0 to 0.18 per cent. The third heat was also 
subdivided into four portions, and made to vary in 
Pb content from 0 to 0.10 per cent. For each composi- 
tion, one wedge and one keel block was cast. Each 
wedge was prepared for groove welding as previously 
described. 

Experience gained in the preliminary work on 
weld repair of Ni-Al bronze propellers showed that 
wherever castings contained gross internal defects 
cracking occurred on welding. The presence of even 
fine stringers of dross at the surface gave similarly 
bad results on welding. To assist in subsequent inter- 
pretation of weldability data, it was therefore decided 
to use radiography (radium) and dye penetrant tests 
to check the overall soundness of the wedge castings 
before and after groove welding. 

It was not anticipated that radium radiography of 
the relatively thick section would reveal more than 








major discontinuities in the unsectioned wedges 
(cast or welded). On the other hand, it was expected 
that penetrant inspection would be helpful in high- 
lighting dross and fine cracks coming to the surface 
on the welded wedges as a whole, and in the course of 
examination of sections prepared for more detailed 
studies. 


Fig. 13 — Groove weld test specimen. 
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Fig. 14 — Sketch showing location and dimensions of 
tension and bend specimens taken from groove welded 
test block. 
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Fig. 15 — Aluminum content effect on mechanical 
properties of as-cast nickel aluminum bronze (5 per 
cent Ni, 4 per cent Fe and 0.5 per cent Mn). Yield 
point determined by divider method using 2 in. gage. 


RESULTS 

Figure 15 is a plot of mechanical properties (tensile 
and hardness) vs. aluminum content for separately 
cast test coupons, based on the data given in Table 2. 
In general, as the aluminum content increases, the 
strength and hardness tend to increase while the 
elongation decreases. It is to be noted, however, that 
the plots of tensile strength, yield point and elonga- 
tion show sharp changes in slope between approxi- 
mately 8 to 10 per cent Al. 

The relationship between hardness and _ tensile 
strength is shown in Fig. 16. It will be noted that 
there is a linear increase in strength up to a Bhn 
(at 3000 kg) of approximately 165, after which fur- 


Fig. 16 — Brinell hardness number vs. tensile strength 
for as-cast Ni-Al bronze (Base on data of Table 2 and 
Fig. 15). 
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TABLE 3— V-NOTCH CHARPY VALUES VS. 
ALUMINUM CONTENT IN AS-CAST Ni-Al BRONZE 





OF 75 F 180 F 
Heat Sample Sample Sample 
No. Al, % No. Ft-Lb No. Ft-Lb No Ft-Lb 
49 0 7 2 44 
6 51 4 45 : 49 
53 9 j 50 
51 
Avg. 51 49 
43 40 
43 . 
49 
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TABLE 4— EFFECT OF ALUMINUM ON MECHANICAL PROPERTIES 
OF AS-CAST WELDED NICKEL ALUMINUM BRONZE 





Tension Tests on Welded Specimens 


Bend Tests on 
Welded Specimens 





Location of 
Bar Fracture 


Elong., 


Y.S.,5 TS., 
i %, on 2 in2 


psi psi 


Location of 
Bar Fracture 


Bend de- 
grees# 


Dye Penetrant 
Inspection of 
Tensile and 

Bend Specimens 


Weld 
Bead 
Test 


Overall 
Weld- 
ability 





Heat 
Affected 
Zone 


— 12,700 — 
15,800 16,300 _ 
15,0001 15,5001 _ 
17,100 18,700 _ 


37,600 41,700 
35,3001 37,4001 
36,000 36,200 


Heat 
Affected 
Zone 

Heat 
Affected 
Zone 


Weld 
Weld 
Base Metal 


Weld 


Base Metal 
Weld 


63,700 
55,700 
70,400 
74,100 
75,600 


70,600 


45,600 
47,400 
42,600 
42,500 
43,400 


46,000 
11 47,400 76,400 2.0 
48,700 74,000 3.0 


126 _ oe _ _ 


. Low values due to unsound specimens. 
. Values not reliable due to difficulty in properly meshing fractures. 

. No specimens could be obtained due to excessive cracking along fusion zone during welding. 
. The angle of bend is considered as the deflection from the horizontal when fracture occurred. 


5. 0.5 per cent Extension under load (2 in. gage length) . 
No specimens could be obtained due to excessive cracking of low ductility, high hardness base metal during welding 


os — Cracked Cracked NG 


Heat 
Affected 
Zone 


Cracked Cracked NG 


Heat 
Affected 
Zone 


Cracked No 
Cracks 


Weld No 
Cracks 


Weld I No Optimum 


Cracks Cracks 


Weld No No 
Fusion Zone Cracks Cracks 


— — No Cracks 





ther increases in hardness yields practically no sig- 
nificant increase in strength. This suggests that up 
to a hardness of about 165 Bhn the tensile strength 
of the alloy may be estimated from the hardness, re- 
gardless of composition. 

The effect of aluminum content on the microstruc- 
ture of nickel-aluminum bronze is shown in Fig. 17. 
At the lower levels of Al, the structure appears to 
consist essentially of a single phase matrix with small 
amounts of precipitated intermetallic constituent. As 
the Al content increases, a two phase polygonal struc- 
ture develops, and at levels of over about 10.5 per 
cent the structure assumes a martensitic form (similar 
to that found in steels). 

Table 3 lists Charpy V-notch data as a function of 
Al content, for temperatures of test and sample posi- 
tion in the wedge casting as noted. The effect of the 
original section thickness, as determined by location 
of the Charpy V-notch specimen, for several levels of 
aluminum, is shown in Fig. 18. It is to be noted that 
the aluminum content has a marked effect on the 
absorbed energy, but for any given level of alu- 
minum specimen location or test temperature have 
no significant effect on toughness. 


Aluminum Content Effect 


The effect of aluminum content on Charpy V-notch 
properties, regardless of sample location or tempera- 
ture of test, is shown in Fig. 19. From this plot it can 
be seen that as the aluminum content increases there 


is a general decrease in energy value. Between 8 and 
10 per cent aluminum there appears to be marked 
change in slope of the curve, which shows itself as 
a plateau at about 20 ft-lb, followed by a linear 
decline in energy absorbed above 10 per cent alu- 
minum. 

Table 4 contains a summary of weld-bead tests, 
and tensile and bend data for specimens machined 
from groove welded wedge castings at various levels 
of aluminum content. It should be noted that neither 
radiography nor dye penetrant inspection before weld- 
ing revealed significant discontinuities in this series 
of wedges. The results of dye penetrant inspection of 
specimens cut from the wedges and comments on 
overall weldability are also included. The results 
show that the surface weld bead test is less discrimi- 
nating than the groove weld test. 

It will be noted that even the wedge materials 
which are considered weldable have somewhat lower 
tensile properties (as welded) than the correspond- 
ing separately cast tensile bars (Table 2). Among the 
weldable compositions shown the specimens repre- 
senting the 9 and 10 per cent Al levels have the 
best ductility as evidenced by the angles of bend. 

Figure 20 shows microstructures of welded samples 
with Al varying from 6 to II per cent, at original 
magnifications of 50 and 500 X. At the lower alumi- 
num content levels, namely from 6 to 8 per cent, 
it will be noted that cracks are visible in the base 
metal and appear to be intergranular. No cracks are 
visible in the samples containing 9 per cent aluminum 
and above for which, in addition, a better “knitting” 
of the structure is indicated in the fusion zone. 
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Fig. 18 — Test temperature and section size effect on 
the Charpy V-notch properties of as-cast Ni-Al bronze 
(note: (1) — defective specimen, not tested). 
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Fig. 17 — Typical as-cast Ni 
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Fig. 19 — Aluminum content effect on Charpy V-notch 
properties of as-cast Ni-Al bronze (points indicated are 
averages). 
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Fig. 21 — Macrostructures of gage sections of tensile specimens taken from groove 
welded castings (per cent Al shown by inset figures) enlarged 2% times. 
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Macrostructures of the gage sections of some of the 
welded tensile specimens are shown in Fig. 21 for 
specimens varying in Al content from 7 to 11 per 
cent, as indicated on the macros. It is to be ob- 
served that the 7 per cent Al sample shows numerous 
cracks in the base metal. Similar finer cracks, but 
less extensive, were observed in the base metal adja- 
cent to the fusion zone in the 8 per cent Al sample, 
but these are not readily visible in the photomacro- 
graph. For actual evaluation, dye penetrant inspec- 
tion was used to facilitate crack detection in the 
macrosections, and trends were further checked by 
" microscopic examination. 

Most specimens contain gas pockets in the weld 
metal in varying degrees of severity. It is interesting 
to note that the grain size of the 8 per cent Al alloy 
is significantly smaller than that of the others. The 
macro for the specimen representing the 9 per cent 
Al alloy shows an irregular weld area, which was 
due to unsymmetrical backchipping and rewelding. 
The latter procedure was sometimes resorted to in the 
preparation of the groove weld specimens, in line 
with accepted production techniques, when the thin 
base metal backing material cracked because of me- 
chanical restraint. 


Pb and Si Effect 

The effects of additions of Pb and Si to a weldable 
composition on subsequent weldability are shown in 
Table 5. Radiography of the wedges used in these 
tests showed excessive dross, which is considered to 
be due to the use of a previously untried flux. The 
weldability of this test material was therefore judged 


solely on the basis of dye penetrant indications and 
radiography applied to the wedges after welding as a 
whole. These data suggest that weldable structures 
are possible with Pb and Si as high as 0.10 and 
0.18 per cent, respectively. These indications were 
confirmed by welders who reported that they encoun- 
tered no trouble in the course of welding at these 
levels of so-called injurious elements. 


DISCUSSION 

Development of as-cast Ni-Al bronze compositions 
which yield satisfactory mechanical properties and 
consistent weldability requires determination of (a) 
the effect of major constituents on the mechanical 
properties, (b) the effect of composition on the micro- 
structure, (c) the relationship of microstructure to 
weldability and (d) the effects of interaction, if any. 

This portion of the investigation was limited to the 
study of the effects of varying amounts of aluminum 
(keeping the other specified elements at a substan- 
tially constant level within requirements of a refer- 
ence!®) on the mechanical properties, the resultant 
microstructures, and weldability. Lead and silicon 
were also considered, since impurities determine the 
cost and the acceptability of ingot material, and since 
their effects on weldability have raised many questions 
in the field. 

This initial approach was taken as a result of 
previous work,*.7 which had indicated that aluminum 
content was of prime importance in this alloy. Studies 
of the effects of the other major elements, i.e., nickel 
and iron, were planned as the next phase, using the 
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TABLE 5— Pb AND Si EFFECT ON WELDABILITY OF 
AS-CAST NICKEL ALUMINUM BRONZE 
(GROOVE WELDED SPECIMENS) 





Heat No. Lead Silicon Remarks 
13 —_ = Weldable 


0.04 Weldable 
0.08 Weldable! 





0.12 Weldable! 
0.18 Weldable 


— Weldable! 
_ Weldable 


Weldable 
Weldable 


0.09 — 
0.10 — 


Avg. Analysis 


Gat os tkisekese oe 
Al a 
ET sin os Tae oe 4.7 
PREP 
0.47 
1. Dye Penetrant revealed smal! surface cracks in the thin sec 
tion of base metal back-up material. 








optimum Al composition developed in the earlier 
work. Wedge block castings incorporating variations 
in Ni and Fe have been produced, but the balance 
of the work is not scheduled for continuation at 
present. 


As-Cast Microstructures 

The photomicrographs, shown in Fig. 17, may be 
divided into four distinct groups on the basis of the 
relative change in appearance of the structures, as the 
aluminum content increases from 6 to 12 per cent. 
These groups are: 





Group Aluminum, % 





I ha ie : ; . 6 to 7 
Il a ; s : x 
Ill , Feniens .. 9to 10 
) erat i ; ll to 12 





Group I. The microstructures, for the 6 and 7 
per cent aluminum levels are basically similar and 
contain a matrix composed of large alpha grains. The 
alpha phase is identified by x-ray crystallography as 
a random face-centered cubic lattice structure. Within 
the a grains and in the grain boundaries, there appear 
small amounts of a « phase which is characterized by 
x-ray crystallography, as an ordered body-centered 
cubic lattice structure. This phase is composed of 
complexes of nickel, iron and aluminum and pro- 
vides strength to the alpha matrix which is ductile 
and lacking in strength. 

The combination of the two phases alpha and 
kappa in varying amounts and in orientation, will 
accordingly, yield a wide range of mechanical prop- 
erties. At this level of aluminum, the kappa within 
the grains precipitates in a dendritic pattern with 
individual particles in globular form as revealed at 
higher magnification (Fig. 17). Between grains, the 
kappa is arranged in rod-like stringers which follow 
the grain boundary contours. 
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Group II. At 8 per cent aluminum, the micro- 
structure shows an appreciable increase in the amount 
of kappa with a corresponding decrease in the pri- 
mary alpha. Within the grains, the dendritic pattern 
of kappa is still evident at low magnification. The 
kappa in the dendritic skeleton appears largely as a 
precipitate of polygonal-shaped agglomorates within 
pure alpha. The kappa in these agglomorates is in the 
form of globules. The thin, rod-like kappa in the 
grain boundaries has greatly diminished in amount. 
The kappa within the alpha grains has increased in 
amount and is still in the form of a fine globular 
dispersion. . 


Group III. At 9 per cent aluminum, the appearance 
of the microstructure changes radically. The alpha 
matrix is now in the form of elongated finger-like 
grains in a Widmanstatten pattern. The kappa phase 
is still present in its fine spheroidal condition within 
the alpha grains. The grain boundaries now consist 
of transformation products of high temperature beta, 
similar in appearance to pearlitic structure in steel. 
The transformation products from the beta phase 
are secondary alpha with kappa in lamellar form 
(eutectoid). The rod-like formation of the kappa 
constituent coming from the primary alpha phase is 
still present, although in smaller amounts of shorter 
stringers. 

In addition, the appearance of light gray spheroids 
was now observed. These spheroids are tentatively 
considered to be delta phase, which has been identi- 
fied in samples containing 9 per cent Al by x-ray 
crystallographic work at the Laboratory. It is to be 
noted that this structure is not readily identified 
metallographically, and then only by tedious and 
differential etching techniques described in the 
literature.3.12 Additional work planned to correlate 
more conclusively the optical and x-ray diffraction 
results on this point has not been started. 

The microstructure of the 10 per cent aluminum 
alloy is basically similar to the 9 per cent alloy 
structure. The increase in aluminum content is accom- 
panied by a decrease in the amount of alpha, and a 
corresponding increase of the eutectoid composition. 
The Widmanstatten pattern is still prevalent, and 
the finger-like grains of alpha are smaller and more 
randomly scattered. The primary alpha grains con- 
tain some precipitated kappa. Secondary alpha pre- 
cipitate appears at the grain boundaries. In addition, 
the alpha plus kappa lamellar structure has increased 
in amount and the globules (or rosettes) of delta are 
now larger. 


Group IV. At the 11 and 12 per cent aluminum 
levels, the microstructure changes from an _ essen- 
tially alpha matrix (Group I) to a matrix of beta 
transformation products and retained high tempera- 
ture beta constituent. In contrast to the microstruc- 
tures of the lower aluminum level alloys, the 11 and 
12 per cent aluminum types show little alpha phase, 
most of which is secondary alpha located at the grain 
boundaries. The amount of eutectoid composition 
appears to be at a maximum in the |] per cent alloy, 
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whereas the 12 per cent alloy has more retained 
beta which incidentally, is a hard and brittle con- 
stituent. Both alloy type structures contain rosettes or 
cubicles of delta. The overall structure resembles 
martensite. 


Mechanical Properties vs. Microstructure 


A study of the microstructure and mechanical 
properties indicates that there is a rational relation- 
ship between the two. The discussion which follows 
applies to microstructures and mechanical properties 
of separately cast tensile bars. 

At low levels of aluminum, as the aluminum con- 
tent increases the amount of kappa constituent in- 
creases, thereby increasing hardness and strength and 
reducing elongation. The curves (Fig. 15) for these 
properties vs. aluminum content bear out this explana- 
tion for the 7 and 8 per cent aluminum alloys. Be- 
tween 8 and 9 per cent aluminum, the tensile strength 
and elongation curves exhibit significant changes in 
slope. On increasing the aluminum content beyond 
8 per cent, the tensile strength continues to increase 
more rapidly but the elongation remains approxi- 
mately constant, instead of dropping as might be 
expected from the usual relationship between strength 
and ductility. 

This condition can be explained by careful study 
of the microstructure. It is considered to be probably 
due to the distribution and orientation of the kappa 
phase. In the 8 per cent Al alloy, the kappa is formed 
fram the super-saturated primary alpha phase where- 
as in the 9 per cent Al alloy the kappa originates 
from the beta which transforms into lamellar plates 
of alpha plus kappa eutectoid. The ductility is not 
affected by the increase in kappa for the 9 per cent 
aluminum alloy (compared to the increase in tensile 
and hardness), because in this alloy the distribu- 
tion of the phases is more random and hence more 
favorable to ductility. Above 9 per cent aluminum, 
the elongation falls off rapidly due to the increased 
retention of the hard and brittle beta constituent. 

Figure 15 indicates a continued increase in hardness 
with a leveling off of tensile strength as the aluminum 
content increases from 9 to 12 per cent. That this in- 
crease in hardness takes place not only at the expense 
of ductility but of toughness as well, is shown by a 
plot of Charpy V-notch energy vs. per cent aluminum, 
Fig. 19. The approach to a practically constant tensile 
strength above 9 per cent aluminum is probably due 
to the formation of secondary alpha at the grain 
boundaries, which affect the strength more than the 
increasing amount of harder constituent within grains. 
The continued increase in hardness can be explained 
by the fact that resistance to indentation is a direct 
function of the hard material within the area of con- 
tact involved, which is increasing with aluminum 
content. 

Aluminum content has a pronounced effect on the 
Charpy V-notch properties of nickel-aluminum bronze. 
The trend indicated for the Charpy data, Fig. 19, 
closely parallels that indicated by the plot for elonga- 
tion, Fig. 15. In both plots, there appears to be a 
leveling off of the curves near the 9 per cent alumi- 





num level. Figure 19 suggests nickel-aluminum bronze 
is relatively notch-insensitive to variations in Al con- 
tent in the range of 8.5 to 10 per cent. While variation 
of aluminum within the range noted produces 
changes in geometrical size of constituents, these 
changes affect the elongation and Charpy value little. 

Beyond 10 per cent aluminum, the toughness 
declines rapidly due to an increase in the brittle beta 
constituent. From Fig. 18 it can be seen that for any 
given aluminum content the toughness is practically 
independent of section size, from which the specimen 
was taken, or temperature at which specimen was 
tested, i.e., 4 to $l44-in. and 0 to 180 F, respectively. 


Microstructure and Weldability 


This discussion applies to specimens sectioned from 
groove welded wedge castings, which, according to 
Table 4, are more discriminating than the surface 
weld-bead test with regard to weldability. From Fig. 
20, it can be seen that intergranular cracking of the 
base metal occurs for Group I (6 and 7 per cent Al) 
and Group II (8 per cent Al) alloys, the latter 
having less extensive cracking. It is interesting to 
note that cracking takes place along the thin rod-like 
kappa constituent, which is precipitated by the super- 
saturated alpha phase at the grain boundaries. 

The tendency for cracking to occur in the grain 
boundaries is enhanced by the fact that the kappa 
phase is (a) more brittle than alpha, (b) essentially 
continuous and (c) oriented with respect to other 
phases so as to provide paths of least resistance to 
stress concentrations. At high aluminum contents, 
9 to 11 per cent, the photomicrographs show a sound 
and complete “knitting” of the weld metal to the base 
metal. With increasing Al content, there is a “transi- 
tion” in the region between 8 and 9 per cent, at 
which the base metal will bond properly with the 
weld metal and the susceptibility of cracking is 
lessened. The significantly smaller grain size observed 
for the 8 per cent Al macrospecimen (Fig. 21) com- 
pared to all others, appears to confirm that such a 
“transition” exists. 

We therefore see that the low Al, nonweldable, 
alloys contain primarily alpha and kappa, the latter 
precipitating in thin, essentially continuous stringers 
at grain boundaries from a supersaturated alpha 
solution. On the other hand, the higher Al, weldable, 
alloys contain alpha plus kappa (beta transformation 
products) with retained beta and some delta. 

While the alpha plus kappa alloys are superior to 
the alpha-kappa (eutectoid) plus beta alloys, as far 
as room temperature ductility is concerned, the situa- 
tion is reversed at the temperatures of welding. In 
other words, the alpha plus kappa alloys are hot 
short and have a tendency to crack while the alpha- 
kappa (eutectoid) plus beta alloys show good hot 
ductility, which is necessary for successful welding. 
Under ideal and practically unattainable conditions it 
would be desirable to have an all beta structure at 
elevated temperatures, and an all alpha plus kappa 
structure at room temperature.!4 

For practical purposes, it follows then that for 
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consistent weldability a composition must be selected 
which has enough beta at welding temperatures for 
hot ductility, and enough alpha plus kappa on cooling 
to room temperature for cold ductility. The com- 
position which should be used as a compromise falls 
in the range of 9 to 10 per cent Al, because at the 
higher concentrations of Al, an excess amount of beta 
is retained thereby affecting ductility and toughness. 
For aluminum below 9 per cent, the amount of beta 
appears to be insufficient for successful welding. 

The data on mechanical properties (representing 
the casting in the welded condition, Table 4) and 
consideration of its ultimate use as a propeller alloy, 
indicate that the 10 per cent aluminum alloy is 
optimum with respect to weldability, strength and 
ductility. A point to be noted is that the tensile 
strength of the 10 per cent aluminum welded (as- 
Cast) specimen, is at least 75 per cent of the separately 
cast bar. This is an acceptable percentage in the 
foundry field, because it is generally recognized that 
the separately cast test bar properties are not wholly 
reflected in the casting. 


Impurity Content vs. Weldability 


It will be noted from Table 5 that wedge block 
castings containing the “optimum” Al content (ap- 
proximately 10 per cent) welded satisfactorily despite 
the fact that Si and Pb were as high as 0.18 and 0.10 
per cent, respectively. This emphasizes the previously 
indicated importance of having the proper level of 
aluminum. These results were obtained in spite of 
the fact that radiography revealed a large amount of 
dross in the as-cast wedge blocks, which was prob- 
ably due to the use of a previously untried flux. 

Fortunately, in the machining of the groove, a 
major portion of the dross was removed leaving only 
small amounts in the back-up strip portion of the 
wedge block casting. It is in this portion that some 
fine cracks were revealed by dye penetrant inspection 
which were, however, not due to welding but rather 
to unsound and drossy metal. The excessive dross in 
the Si and Pb treated wedge test castings makes it 
impossible to correlate the effects of these impurity 
elements on the mechanical properties at this time. 

New heats have been cast to provide sample ma- 
terial to check effects of impurity content on me- 
chanical properties. Nevertheless, even though the 
welding tests were purely qualitative in nature, it is 
felt that the results tend to show that Pb and Si in 
the amounts indicated are not injurious to weld- 
ability. 

The preliminary work,? which was the basis of 
this investigation, was concerned with inconsistent 
weldability of cast propeller patches with apparently 
similar chemical compositions. The results of the 
current investigation tend to confirm and explain 
facts disclosed by the earlier work. In this connec- 
tion these points are considered salient: 


1) The microstructures which are shown by the 
preliminary work to be “good” microstructures 
(high Al content) are similar in appearance to 
those which are considered weldable on the basis 
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of results of this investigation. This is evident 
from a comparison of the microstructure of Fig. 
2a (from a reference,?7 and the microstructures 
for the 9 and 10 per cent Al samples, Fig. 17. 
Similarly, there is a comparison of nonweldable 
microstructures (low Al content), Fig. 2c (from 
a reference?) and those for the 6 and 7 per cent 
Al samples, Fig. 17. 

2) Some microstructures of the material studied in 
the preliminary work, such as Figs. 2b and 2c, 
show markedly different structures although they 
apparently have similar chemical compositions. 
Based upon the current investigation, and espe- 
cially on the study of microstructures, it is felt 
that Fig. 2b is more representative of 8 per cent 
aluminum while Fig. 2c suggests an aluminum 
content below 8 per cent. Therefore, the value of 
aluminum given in Table | (Item Fl) appears 
to be doubtful, which may be due to the fact that 
it was obtained by difference. This difficulty was 
avoided in the current investigation by determin- 
ing aluminum contents directly. 

3) Based upon a limited, qualitative investigation of 
the effects of silicon and lead contents on weld- 
ability, it is felt that these elements, in the per- 
centages as given in the preliminary work were 
not a cause for cracking. 

4) It was felt on the basis of preliminary investiga- 
tion, that improved weldability would generally 
be expected to accompany increased elongation 
due to low Al content. The current work shows 
that room temperature ductility is not a criterion 
of resistance to hot shortness at welding tem- 
peratures. 


CONCLUSIONS 


The results of this phase of the investigation on 
as-cast Ni-Al bronze lead to: 


1) The general effect of an increase in aluminum 
content is to increase strength and hardness and 
decrease the ductility and toughness. 

Increasing aluminum content results in a change 
in microstructure from that consisting primarily 
of alpha plus kappa to structures containing 
alpha pius kappa (eutectoid), beta and delta. 

An aluminum content of approximately 9 to 11 
per cent imparts good hot ductility properties 
necessary for welding. Between 8 and 9 per cent 
aluminum, there is a transition where enough 
beta is formed for successful welding. 

The optimum composition, taking into account 
weldability, strength, ductility and toughness ap- 
pears to be at about 9.5 per cent aluminum 
when the Ni, Fe and Mn were held at 5, 4 and 
0.5 per cent, respectively. 

Elements such as silicon and lead appear to 
have no effect on the weldability characteristics 
of the optimum composition in amounts up to 
0.18 and 0.10 per cent, respectively. 
Microstructures can be used as an index to ap- 
proximate the aluminum content and, hence, 
the relative weldability. 
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7) Room temperature ductility is a fair index of 
toughness properties of the alloy. 

8) At high aluminum content levels, where retained 
beta is prevalent, an increase in hardness is 
accompanied by a loss in toughness and duc- 
tility. 

9) Variations in aluminum content of the basic 
composition in the approximate range of 8.5 to 
10 per cent results in virtually no effect on 
Charpy V-notch properties. 

10) For the section sizes (4 to 314-in. thickness) 
and temperatures of test (0 to 180F) studied, 
Charpy V-notch properties show no significant 
variations. 
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SYSTEMATIC APPROACH TO 
SAND DESIGN AND CONTROL 


Progress report 3 
—The mulling effect 


ABSTRACT 

The third in a series of reports presenting basic data 
describing the effect of a number of variables on 
foundry sands. This report deals with the effect of 
mulling time and method of additions to a sand-clay- 
water system in relation to green compression strength, 
green shear strength, green tensile strength, ratio of 
green compression strength to green shear strength, 
density, dry compression strength and dry shear strength. 
The clays investigated are western and southern ben- 


tonite and fireclay. 


INTRODUCTION 

The two previous reports of this series, reports one 
and 2, showed conclusively that mulling must be con- 
sidered a major variable in sand design and control. 
It is a major variable to the extent that it often 
overshadows clay type and clay content in new sand- 
clay-water systems. In actual foundry practice, how- 
ever, castings of approximately equal quality are being 
produced in sands mulled for extensive periods, ones 
not mulled at all and all points in between. To help 
clarify the importance of mulling, this separate study 
on mulling as a major variable was initiated dealing 
with the effects of mulling on the physical properties 
of simple sand-clay-water systems. 


EXPERIMENT 


As in previous reports, the base sand used is that 
described in the table. In the experiment, bentonite 
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Sieve No. Retained, % 








A. H. ZRIMSEK is Fdy. Engr. and G. J. VINGAS is Rsch. Engr., 
Magnet Cove Barium Corp., Arlington Heights, Ill. 


61-16 


AFS — 101 


by G. J. Vingas and A. H. Zrimsek 


contents of 4.75, 7.45 and 10 per cent and fireclay 
contents of 10 and 15 per cent were used. Mulling 
of the various sand-clay-water mixtures was performed 
in three mullers of the following description: 


1. 12 in. diameter laboratory muller with 1500 gram 
capacity, 46 rpm, 2 — 6 in. diameter x 114-in. width 
wheels. Batch size for this experiment — 1250 grams. 
18 in. diameter laboratory muller with 5000 gram 
capacity, 40 rpm, 2 — 9 in. diameter x 214-in. width 
wheels. Batch size for this experiment — 4500 grams. 

. 40 in. diameter production muller with 200 Ib ca- 
pacity, 48 rpm, 2— 16 in. diameter x 3-in. width 
wheels. Batch size for this experiment — 150 Ib. 


Two methods of addition were employed in the ex- 
periment. In the first, sand and clay were dry mulled 
for 15 sec, after which water was added and the mix- 
ture wet mulled for periods of 2, 4, 6 or 12 min. In 
the second method, water was added to sand and 
distributed by a 15 sec mull, after which clay addition 
was made and mulling continued for 2, 4, 6 or 12 
min periods. 

With the variation in mullers, mulling time, clay 
content and type, methods of addition and water con- 
tent, a total of 200 different mixtures were produced 
in the experiment for study. 

The sands produced were discharged into airtight 
polyethylene bags and tested immediately for green 
compression, green shear and tensile strengths as well 
as rammed density at 1, 3, 5, 7 and 10 rams. Specimens 
for dry compression and dry shear were prepared at 
the same ramming energies and oven dried at 220- 
230 F for not less than 5 hr. 


RESULTS 
The results of the experiment are summarized 
graphically in Figs. | through 16. As in previous re- 
ports, graphical representation of data is employed. 
The large volume of data collected prohibits presenta- 
tion in tabular form. Graphical presentation also 
illustrates more clearly the principles involved. 


DISCUSSION 
Literature dealing with foundry sands seldom in- 
cludes consideration of mulling as a major variable. 
Mulling is referred to simply as adequate, implying 
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Fig. 9 — Water content and ramming energy effect on physical properties of 7.45 per cent southern 
bentonite bonded Portage silica sand mulled 4 min. Method of addition: water followed by clay. 
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Fig. 10 — Water content and ramming energy effect on physical properties of 7.45 per cent southern 
bentonite bonded Portage silica sand mulled 2 min. Method of addition: water followed by clay. 
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that it is long or complete, with the assumption that 
extensive mulling is good mulling. This progress re- 
port will show that mulling is relative, that there is 
no absolute and that equipment as well as clay per 
cent, clay type and water content are variables which 
must be considered. 


Previous reports have shown the influence of mull- 
ing time on the physical properties of sand-clay-water 
systems. In general, as the water content of the sand 
mixture is increased, the effects of varied mulling de- 
crease. At the higher water contents, it is actually 


possible for overmulling to occur, and sands can ac- 


tually experience a drop in green and dry properties. 
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It was also noted that western bentonite sands were 
influenced to a considerably greater extent by varia- 
tions in mulling than were fireclay and southern 
bentonite sands, in that order. 

Since western bentonite bonded sands are affected 
by mulling variation to a greater degree than either 
fireclay or southern bentonite sands, the majority of 
data to be covered will deal with western bentonite 
sands. 


Green Strength Development 

A thorough study of Figs. | through 6 shows that as 
western bentonite content is increased the mulling 
time required for development of maximum green 


Dry Shear Strength - Ps! 


3 


Percent Water 


Fig. 11— Water content and ramming energy effect on physical properties of 15 per cent 
fireclay bonded Portage silica sand mulled 2 min. Method of addition: water followed by clay. 
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Fig. 12 — Water content and ramming energy effect on physical properties of 15 per cent 
fireclay bonded Portage silica sand mulled 6 min. Method of addition: water followed by clay. 


strength at water contents near peak strength is in- 
creased. The system bonded with 4.75 per cent western 
has come close to reaching its full potential with 
only 4 min mulling, while the 7.45 and 10 per cent 
western bentonite sands are somewhat undermulled 
at 4 min. 

Data dealing with the development of dry prop- 
erties, though not presented here, substantiate the 
conclusion that mulling requirements increase with 
increasing clay content. It is also apparent that at 
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high water levels the clay content becomes a minor 
factor, and that at all clay levels green compression 
actually dropped with extensive mulling. 

A comparison of Figs. 3 and 4 with Figs. 7 and 8 
illustrates the effect of reversing the method of clay 
and water additions. Figures 3 and 4 show that de- 
velopment of physical properties is slow for sands pre- 
pared by adding water to a mixture of sand and 
clay. In contrast, sands prepared by adding clay to 
pre-wetted sand develop much faster, as can be seen 
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in Figs. 7 and 8. This method of additions allowed 
development of properties in only 2 min mulling, 
which were not too far removed from those obtained 
with 6 min mulling when water is added to sand-clay 
mixtures. 

It can also be seen by comparing Figs. 4 and 8 that 
the mulling efficiency at 6 min mulling is substanti- 
ally greater when water additions preceed clay ones. 
At high water contents, however, the effects of over- 
mulling become more apparent through use of the 
water-first method. Although green properties dropped 
with improved mulling at high water levels, dry 
strengths continued to rise as mulling efficiency im- 
proved. 

Southern bentonite and fireclay bonded sands re- 
acted quite differently to changes in the method of 
addition. Southern bentonite and fireclay sands de- 
velop green properties quite readily regardless of the 
method of addition, the water-first method being 
slightly superior. These southern and fireclay sands 
experienced a drop in green as well as dry properties 
with increased mulling time. The use of the water- 
first method of additions also resulted in a substantial 
drop in dry strength. The cause of what appears to 
be overmulling is not understood at this time. The 
only comment which can be made is that it does occur. 


Method of Addition Effect 

There can be no doubt that the method of addition 
has important bearing on the mulling characteristics 
and final physical properties of clay bonded sands. 
To further assess the importance of mulling as a 
variable, three mullers, as described in the experi- 
ment section of this report, were used to prepare 
sands for evaluation of mulling characteristics and 
potential. 

To accentuate the differences in mullers, the 7.45 
per cent western bentonite-sand-water system, with wa- 
ter additions following clay additions, was used. As 
expected, the data collected showed that both the 
muller characteristics and potential of the three mul- 
lers are different. In comparing Figs. 3 and 4 with 
Figs. 13 through 16, it becomes apparent that the 
12 in. diameter laboratory muller not only develops 
physical properties more rapidly, but the potential at 
6 min mulling is also greater than the 18 in. diameter 
muller. 

The 40 in. diameter muller developed higher phys- 
icals much earlier in the mulling cycle, but its po- 
tential at 6 min mulling is not much different than 
the 18 in. muller. As previously mentioned, green 
properties actually dropped with increased mulling 
time or efficiency at high water levels. As a conse- 
quence, sands containing high water that were mulled 
in the 12 in. muller for 6 min had the lowest strength, 
and in keeping with the observations made earlier 
relative to dry properties, had the highest dry prop- 
erties. 

The 3-ram dry compression at 4.3 per cent water 
was 190 psi, substantially higher than the 152 psi 
obtained with both the 18 and 40 in. mullers. This 
also seems to confirm the popular opinion that the 
dry strength potential of western is higher than that 
of southern bentonite. It will be recalled that the 
bulk of data from earlier reports indicated that the 
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dry strength potential of western and southern was 
equal. This again emphasizes the importance of mul- 
ling as a major variable. When we consider that the 
three mullers studied are essentially the same type, it 
is not illogical to expect even greater differences if 
the study were extended to other type mullers. 


Data Application 

Application of the principles described by the data 
of this report can aid the foundryman in choosing 
the most economical combination of mulling equip- 
ment, clay type and content and working water range. 
While efficient mulling equipment would give greater 
flexibility, the data clearly show that through the ap- 
plication of principles, sands of adequate quality can 
be produced by low efficiency mixers and cutters. 

Where mixers or cutters are employed, adequate 
physicals can be consistently obtained by employing 
high clay and high water levels. Consistent results 
cannot be obtained with this type equipment when 
low water levels are employed, nor can adequate 
physicals be obtained except through use of high 
clay content. 

The more efficient mullers, on the other hand, 
possess a high degree of flexibility. Through a combi- 
nation of low clay, low water and long mulling, sands 
of medium physicals can be obtained. High physicals 
can be attained through use of high clay, low water, 
and long mulling. Where facilities are overtaxed, 
large volumes of sand can be produced through short 
mulling cycles and a combination of high clay and 
water levels. 

The data clearly show that it is not possible to 
produce sands of consistent quality at low water levels 
when low mulling efficiency is employed. Since high 
strength is obtained only at lower water, it is not pos- 
sible to obtain consistent sands of high strength except 
through efficient mulling. There is sufficient differ 
ence in the mulling characteristics of western benton- 
ite, southern bentonite and fireclay to indicate that 
the choice of clay to be used can depend on the 
prevailing mulling conditions. 


CONCLUSIONS 

Dry sands are influenced by mulling to a greater 
extent than wet sands. Mulling efficiency decreases 
with increased clay at low water contents. 

Western bentonite sands respond to mulling at a 
slower rate than fireclay and southern bentonite sands, 
in that order. 

At high water levels, sands bonded with any of the 
three clay types experience a drop in green physical 
with extended mulling. Fireclay and southern benton 
ite sands also experience a drop in dry physicals. 

Addition of water to sand followed by clay rather 
than clay addition followed by water is the more effi 
cient method of additions. 

There is a significant difference in the mulling per 
formance of various mullers. 
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AIRCRAFT — MISSILE STEEL CASTINGS 


by S. A. McCarthy 


ABSTRACT 


During the past and present years of jet aircraft and 
missile progress foundrymen have become more and 
more adept in the knowledge to the needs, as well as 
the rewards, of working directly with the design engi- 
neers in creating steel castings to meet the requife- 
ments of the producer and consumer. The intention of 
this mutual objective is that steel casting design must 
make efficient use of the practical metals and alloy com- 
positions to result in good castability in the foundry. 
The system of good steel casting designs must be a 
satisfactory engineering approach to obtain these two 
desired end products— 1) good castability character- 
istics and 2) equal stress distribution while in applica- 
tion. 


INTRODUCTION 


Foundrymen and design engineers of steel castings 
are aware that each has basically similar problems 
in castings, either of commercial or aircraft quality 
application. However, there must be a separation 
in the preliminary planning of the design which will 
produce the best possible casting at the lowest pos- 
sible cost. This division must be understood—that 
aircraft and missile steel castings are not processed 
through the foundry in the same “tote” boxes, but 
approached on an individual basis other than for 
commercial or mechanical requirements. This is the 
result of the high standards demanded by the military 
services that are mandatory in the production of pre- 
cision quality castings for high performance aircraft 
application. 


DESIGN COORDINATION 


When developing successful designs to be processed 
as precision steel castings, assurance of the service- 
ability must be focused on engineering material that 
is dependent on quality and adequate laboratory 
and field testing information, if satisfactory produc- 
tion is ultimately to be achieved. These principles 
imposed are generally located in foundry practice 
to involve adjustment, rather than radical changes 
in intended design. Every steel casting design under- 
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Challenge or compromise 


taken for aircraft or missile application forms a 
challenge or compromise. The challenge usually at- 
tempts to obtain tolerance ranges in the as-cast 
condition to eliminate additional costly major or 
minor machining requirements. The compromise may 
include several concessions: 


1) Some dimensioning may indicate excess metal to 
permit machining for closer inside limits than 
possible economically in the as-cast condition. 

2) Complex or intricate cored areas or holes be 
solid metal where a high degree of close tolerance 
accuracy of center locations is required that 
would necessitate end mill or reaming operations 
be overly difficult. 

3) Design modification to be of assistance to the 
foundry and facilitate the desirable aspects for 
elimination of added machining. 


A great percentage of aircraft steel casting designs 
submitted are often referred to as “tool room” draw- 
ings, when dimensional tolerances indicated are less 
than + 0.03 in. and draft angles two degrees maxi- 
mum, with wall or sectional thickness less than 0.25 
in. over all. Precision quality steel castings are the 
result of coordinated evaluation previous to final 
acceptance that includes stress analysis, material, 
weight, cost and procurement time. 

When these factors are favorable, the design is 
released for production, and firm costs are sought 
by sealed bid quotation from three or more approved 
casting sources. Upon return of the quotation with 
the marked up “redline” print to Engineering, a 
complete re-evaluation is made of the requested con- 
cessions by the casting facility. This may involve 
changes in dimensional tolerances, radius, fillets, al- 
loy preferences, etc. If affirmative or negative, the 
incorporated requests are made on the drawing to be 
released as acceptable for the design of the casting 
by the successful bidding facility. 


PRODUCTION CONCESSIONS 


Occasionally it becomes necessary to deviate from 
a foundry approved casting design for unforeseen 
circumstances. This happens where the alloy charac- 
teristics of the configuration result in a high rejection 
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Fig. 1 —A shrink and crack condition of a small shut- 
off valve arm casting. 


rate at final inspection. A minor change may be 
required to result in 100 per cent acceptable castings 
of uniform high quality. 

The example (Fig. 1) will illustrate a shrink and 
crack condition of a small shut-off valve arm casting. 
This was corrected by increasing the radii from 0.09 
in. to 0.12 in. + 0.025 in. The shrink-crack would 
have been avoided if the cored slot had not been 
requested in the rough casting to reduce the machin- 
ing time to a simple skin surface operation. The 
increased radius was the logical method. Rejects 
were reduced from 100 per cent to 3 per cent or less. 

The cut-away view (Fig. 2) of an engine air duct 
casting shows where a fine hair crack developed along 
the 0.09 in. flange which resulted in 100 per cent 
rejects. A foundry request to increase web section 
thickness was not permissible as an aluminum skin is 
rivetted to the highly stressed stepped flange of the 
duct. However, a dimensional problem occurred on 
the contour (Fig. 3) after gate removal, where blend- 
ing of the in-gate stub to the as-cast surface was 
not in tolerance to over grinding. This type of devia- 
tion from an acceptable design will require a com- 
promise with Quality Control, Stress Engineering and 
the design engineer if acceptable or rejected. 





Raw Casting Cost, Ib 

Raw Casting Weight, Ib ................ 3 

Machined Casting Weight, lb .... ‘ 2.44 
Material... . ......A.MS. 5350 





SEVEN DESIGN RULES 


The design engineers, through their contacts and 
intimate workings with the foundryman on a _ par- 
ticular steel casting, are alerted that to produce 
the utmost in the casting seven “rules of thumb” 
are to be considered. In order to produce the best 
possible casting for smooth as-cast surfaces with 
minimum weight and costs, whenever the application 
of the part will permit: 


1. Induce progressive solidification by tapering or 
gradually decreasing adjoining sections as the dis- 
tance from the largest center or centers of mass 
become greater. This is to induce x-ray soundness 
in the junctions and surfaces. 

. Avoid isolated heavy sections in thin walls which 
cannot be easily gated or fed by separate risers. 


Fig. 2— A cut-away view of an engine duct casting 
showing fine hair crack developed along the 0.09 in. 
flange. 
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3. Do not add excessive clean-up stock on functional 
surfaces. This will vary from 0.015 in. to 0.030 in. 
on castings one to 3 in. in their maximum 
dimensions, to 0.090 in. to 0.125 in. on larger 
castings. 

. Fillet design is critical. Excessive fillets cause sec- 
tions which cannot be fed, and a centerline type 
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porosity will result. Sharp corners (4%4-in. R or 
less) will cause cracks and surface shrinkage. 

Plain flat surfaces or unbroken gradually curved 
surfaces, if proportionately larger than adjacent 


bosses, etc., will have inadequate surface and dis- 
tortion due to inherent problems while in process. 
These should be broken by gussets in adjoining 
corners, ribs and minor corrugations in the surface. 
Wall thicknesses should be held to a minimum 
of 0.12 in. on small castings. However, 0.60 in. to 
0.090 in. can be held if possible to be fed by 
adjacent heavy sections. 

Small holes %4,-in. diameter or less, and blind 
holes with depth in excess of twice their diameter, 
should be avoided. Cast threads are practical in 
the ferrous alloys providing Class 2 threads are 
acceptable. 


It is realized that the ideal in a steel casting from 
the standpoint of design often cannot be attained, 
owing to factors limiting the engineer to certain 
conditions of form, contour and metal distribution. 
But a recognition of effects, due to and controllable 
by design, represents advantages to both the casting 
facility and the engineer. Design should not carry 
the desire for lightness to such a point as to insist 
on sections throughout the casting, or any part of it, 
so thin as to either cause serious loss from failure 
to run or greatly increased cost due to impractically 
high temperatures. 

This latter condition increases both cost and hazard 
of production, and also produces a casting expensive 
to finish and often to machine. When liquid metal 
solidifies, it contracts about 3 per cent in volume. 
Since metal solidifies progressively from the mold 
surface to the center of the mold cavity, a contrac- 
tion cavity will result unless the section is fed from 
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Fig. 3— Dimensional problem on the contour after 
gate removal where blending of the ingate stub to the 
as-cast surface was not in tolerance to over grinding. 


some reservoir containing liquid metal. If the section 
is unable to draw liquid metal from other sourcés 
because these inlets have completely solidified, then 
a defect will appear in the unfed section. 

Castings with defects of this type, under high 
frequency vibration stress aided by stress centraliza- 
tion, may develop cracks extending from the cavity 
to the casting face, causing ultimate rupture. If the 
casting is operating under pressure leaks may de- 
velop. The problem of removing the possibilities of 
defects due to contraction involves the elimination 
of hot spots in the casting. These isolated hot spots 
are sources of great trouble in the foundry, and any- 
thing that the casting designer can do to eliminate 
this condition makes for the production of higher 
quality castings. 


RISER PLACEMENT 


One of the most difficult problems in designing 
to prevent contraction cavities is to know when and 
where feed heads may be placed, since their position 
is quite largely a matter of personal judgement based 
upon experience. The casting may be molded con- 
trary to any calculations that may be made if the 
foundryman is not consulted; the casting may be 
better designed with the supposition in mind that 
none of the metal junctions or hot spots can be fed 
from outside risers. Assuming such procedure, ex- 
perimentation must be carried on with adjoining 
sections to determine the extent of the contraction 
cavity with various changes in design. 

This may be further clarified in Fig. 4, where the 
first production casting attempt by dry sand was 
not successful because of the shrink and misrun con- 
dition in the 0.25 in. and 0.16 in. wall and web 
section. After repeated relocation of the risers and 
blind risers in addition to some modification to the 
design, a complete turnabout was made and the 
dry sand mold discontinued. A coordinated redesign 
of the casting was made for the frozen mercury 
investment process, where the shrink and misrun 
problems were eliminated with closer dimensional 
and tolerance control. The raw casting weight sav- 
ings of the two methods totaled 20 Ib (dry sand cast- 
ing weight 210 lb — frozen mercury process casting 
weight 190 Ib). 

Figure 5 shows the drag half of the casting, with 
the stiffeners on the 0.16 in. web sections from the 











MODERATELY 
STRESSED AREA 
FOUR PLACES 


RISERS 


Se 16 TYP. 


GATE AND RISERS 
TYP. 


25 TYP. 
A-A 
Fig. 4 —- The first production casting in dry sand was 


not successful because of shrink and misrun condition 
in the 0.25 in. and 0.16 in. wall and web section. 


outer diameter ring to the inner diameter ring, 
acting as additional gating to feed the 0.16 in. web 
areas that remained as an integral part of the casting. 
Combination gates and risers are clearly visible on 














28.29+.06 DIA. 
15.67 *.06DIA. | 














Fig. 4a — Cross-section of “Moderately stressed area, 
four places” in Fig. 4. 
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the cope side. Figure 6, cope view, shows the riser 
locations on the external diameter of ring, with 
hidden risers located on bosses still intact. Figure 7 
is a more direct view of the cope half of the casting 
with all risers and gating locations clearly visible. 
This design is an example of approximately the 
maximum in as-cast weight to date for a missile 
application steel casting. 


WEIGHT CONTROL IMPORTANCE 


The design engineer of airframes, missiles and 
aerospace vehicles are motivated for a_ particular 
design concept, where the lighter and smaller the 


Fig. 5— Drag half of casting with stiffeners on the 
0.16 in. web section from the outer ring to the inner 
diameter ring which act as additional gating to feed the 
0.16 in. web areas thet are integral parts of the casting. 


Fig. 6 — Cope view 
of casting showing 
riser locations on 
the external diam- 
eter of the ring 
with hidden risers 
located on bosses 
still intact. 
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vehicle the less power will be necessary to acquire 
the same speed, range and altitude. It is the usual 
approach to create a hypothetical figure for cost 
controls of parasitic weight accumulation in a struc- 
ture. For example, in an airframe one lb of in- 
creased weight results in a gross increase of ap- 
proximately 4 Ib, with at least 10 Ib gross increase 
in the high performance vehicles anticipated, at a 
cost of $10 to $100/lb of structure. 

In missiles, this is increased to approximately $400 
to $500/lb of structure, and in aerospace vehicles, 
$4,000 to $5,000/lb of structures. It has been estimated 
that every pound of added weight to a missile at the 
end of burn-out, requires about 40 Ib of extra fuel 
for that particular stage for the same initial fuel 
load every extra pound reduces the range approxi- 
mately one mile. It may be our thinking that fuel 
is inexpensive, and adding additipnal fuel would 
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Fig. 7— More direct view of cope half of casting, 
shown in Fig. 6, with all risers and gating locations 
clearly visible. 


be less costly than reduction of ounces here and 
ounces there, from the casting or structure. 

Reduction of parasitic weight is recommended 
as the most economical method when every extra 
pound in the final stage of multi-stage missiles may 
require as much as 1000 Ib of added fuel in the first 
stage. 

This information is intended for a better under- 
standing of the importance, to the designer, when 
close dimensional tolerances are noted on the drawing 
for a steel casting, and the efforts undertaken for 
maintaining weight accumulation control in the 
casting and structure. 


REJECTION ANALYSIS 


An analysis has been made of the steel castings 
received and placed on salvage because of various 
discrepancies over a two year period. These data are 
presented in Fig. 8. The rejection percentages shown 
are not to be accepted as total scrap or unusable, 
but to relay to the foundryman the additional han- 
dling and paper work necessary after the castings 
leave the foundry’s shipping platform. The greater 
percentage is delayed by inspection for dimensional 
tolerances, not conforming to the drawing callout. 
This is followed by radiograph indications or inter- 
pretation, physical properties and minor surface de- 
fects. The actual returns to the casting facility vary 
from 3 per cent to 5 per cent as unacceptable. 


CONCLUSION 


What is the correct approach to weight control in 
the castings? Apparently the design engineers are 
studying the developmental efforts of the higher 
strength to weight beryllium alloys and the 300,000 
psi strength materials. In view of the considerations, 
assurance must be that every ounce in the casting 
designed must contain the anticipated values, by in- 
sistence on close tolerances. The aircraft industry in 
general is depending upon the casting facilities to 
assist in providing some of the solutions for the 
future, and the advent of Mach 3 and up vehicles. 


Fig. 8 — Analysis of steel castings received and placed 
on salvage because of various discrepancies over a two 
year period. The rejection percentages shown are not 
total scrap or unusable, but those requiring additional 
handling and paper work. 





ABSTRACT 


A description of equipment and production processes 
in the foundries of the author’s company is presented, 
dealing with the use of faster setting binders composed 
of various combinations of urea and formaldehydefur- 
fural and single stage phenolic resins. Of prime im- 
portance in this process is good sand control. The 
proper measurement of ingredients and timing of their 
addition during controlled mulling cycle, plus care in 
sand handling to the machine help make a uniform 
product on the machine. The hot core box process 
seems to offer advantages as increased productivity and 
and material cost reduction. 


INTRODUCTION 


A large number of foundries currently use the shell 
process to produce molds and cores in the manufacture 
of some castings. Probably the most widely used 
thermosetting sand binders are the phenolic resins. 
Some plants are experimenting with the use of faster 
setting binders composed of various combinations of 
urea and formaldehydefurfural and single stage 
phenolic resins. 

These faster setting binders seem to promise in- 
creased productivity. In addition, material cost reduc- 
tion should encourage increased use of the economical 
“hot box” method of producing accurate cores. The 
hot box process offers many advantages, but the 
process finally selected should be based on a careful 
appraisal of all production factors involved. 

Good sand control is of prime importance. Proper 
measurement of ingredients and timing of their addi- 
tion during a carefully controlled mulling cycle, plus 
care in sand handling to the machine, will help 
greatly in making a uniform product on the machine. 
This discussion is limited to a description of equip- 
ment and production processes in foundries of the 
author’s company. 


CAST IRON CORE BOXES 


Our core boxes are made of cast iron, an econom- 
ical, serviceable material with good heat retention, 
and relatively good stability when exposed to heat. 
The boxes are made of §.A.E.-120 cast iron stabilized 
at 1550 F for a minimum of 30 min, cooled to 1000 F 
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in the furnace in one hr and finally air cooled to 
room temperature in still air that is 70 F minimum. 

The walls surrounding the core cavity are made 
uniformly to 7%-in. thickness, where practical, to help 
achieve uniform heating. Ribs are designed on the 
outside of the box to hold its shape when exposed to 
heat. Copper-base alloy inserts are sometimes used in 
phenolic resin boxes in critical areas where a faster 
heat transfer is required. Copper-base alloy inserts 
are not practical in furfural boxes, because of the 
corrosive action of the ingredients. Hardened steel 
is used for locating pins, bushings and wear pads. 


HOT CORE BOX DESIGNING 


In designing hot boxes, factors related to expansion 
and contraction must be taken into account to obtain 
accurate cores. The most important of these factors 
are: 


1. Expansion of cast iron core box when heated to 
operating temperature (based on a 450 F operating 
temperature, a 0.003/in. expansion factor is in- 
corporated). 

. Expansion or contraction (determined by mate- 
rials used) of cores after removal from box. 

. Dimensional change of cores requiring core wash 
dip and oven redrying. 


Another design factor considered is the proper 
alignment of upper and lower half core boxes. This 
is usually accomplished by providing three elongated 
bushings; one on, or near and parallel to the cross- 
wise centerline, and two on and parallel to the length- 
wise centerline. On large boxes four bushings are 
desired; two on and parallel to each centerline, 
spaced as far apart as is practical. These bushing 
arrangements minimize misalignment and eliminate 
binding on locating pins when boxes are heated. 

Heat, which is obtained by gas or electricity, is 
constantly being lost during each operating cycle, 
and must be replaced as uniformly as possible at a 
rate that will constantly maintain the desired operat- 
ing temperature. Box temperature control is especially 
important when using the faster setting binders be- 
cause over or under cure is detrimental to core quality. 

Electrically heated core boxes have special heater 
plates attached to the back surface of the box (Fig. 1). 
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Fig. 1 — Electrically heated core boxes have heater plates attached to the back surface of the 


core box. Heating elements are cast into these heater plates with leads protruding from the ends. 


Heating elements are cast into these heater plates 
with leads protruding from the ends. Complicated 
boxes often require cartridge-type heaters adjacent 
to thin sections or areas excessively cooled during 
blowing. All electrical elements are thermostatically 
controlled. 

Loose pieces in the core box are sometimes neces- 
sary, but they should be avoided because of poor heat 
transfer. Manual or mechanically operated draw-backs 
should be substituted whenever possible. Aluminum- 
bronze ““T” slot slides have proved successful as guides 
for the draw-back pieces. 


BS 
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Fig. 2— Blow plates are water cooled to minimize 
heat transfer from the box to the sand in the blow 
holes and in the sand reservoir. Water flows through the 
water jacket continually while the machine is in opera- 
tion. 
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SAND MIXTURES 


Core sand mixes containing fast setting binders 
have a degree of green strength, and can be blown 
and vented similar to oil sand mixes. Vent screens 
may be used with tempered sand, but are undesirable 
for dry mixes which rapidly plug vent screens with 
free resin abraded from the sand grains. Special 
provisions are necessary for the dry, free flowing 
phenolic mixes. Milled vent slots (0.005 in. deep and 
1.00 in. wide) are used on partings where possible. 
Large boxes are vented by providing a gap of 0.012 
to 0.017 in. between all partings by means of C.R.S. 
inserts. 


Blow plates are water cooled to minimize heat 
transfer from the box to the sand in the blow holes 
and in the sand reservoir (Fig. 2). Water flows 
through the water jacket continually while the ma- 
chine is in operation. Blow holes can be the same 
size for tempered sands as for oil sand mixes. Dry 
mixes are provided with a baffle over the top of the 
blow hole in the reservoir, so sand will only drain 
out of the blow hole until it reaches its angle of 
repose at the edges of the hole. 


Blow tubes in the upper half boxes are tapered to 
facilitate the ejection of cores. The large end of the 
blow tubes are located at the core shape. Cores, except 
those with a shallow draw, are ejected from the box 
by an ejection mechanism forcing cores from the box 
by means of pins sliding through blow holes. To 
reduce core damage, the end of the blow tube is 
chamfered to insure the blow plug breaking below the 
surface. This technique is always used where blow 
holes are on core prints. 


Steel discs surround blow holes on the top of upper 
half core boxes to reduce the area of box contacting 
the blow plate for minumum heat transfer. When 
required, additional bearing pads are installed to 
prevent distortion of core boxes by clamping pres- 
sures. 





Fig. 3A five station rotary machine is used in 
production of the barrel slab shell core for a V-8 
cylinder block at one plant. This machine has a hot 
upper and lower box at each station. 


PROCESS OPERATION 


The barrel slab shell core for the V-8 cylinder 
block is made at the author's company’s foundry on 
a five station rotary machine which has a hot upper 
and lower box at each station (Fig. 3). Starting at the 
blow station, the upper and lower half core boxes 
are raised against the water cooled blow plate, which 
is fastened to the sand reservoir. The core is blown, 
the boxes are lowered and cycled into the oven por- 
tion of the machine. The boxes are heated by means 
of gas jets evenly spaced around the inside of the 
insulated oven. 

The boxes are heated through three of the five 
stations of the machine, and are cycled into the 
ejection station. At this station, the lower half box 
is retained in position by engaging cleats while the 
upper box is raised against pins attached to the 
ejection plate. With the upward movement of the 
box, the pins pressing against the blow tips eject 
the core onto a platform swung into place by the 
operator. 

After removing the core (Fig. 4), the operator 
blows all sand particles from the boxes and sprays 
box with core release as required. The upper half 
box is then lowered into place, and the unit cycles 
into the blow station. Both the upper and lower 
half of the core box are hot. The core is always 
retained in the upper half for ejection purposes. 

Barrel slab shell cores for V-8 blocks are made in 
another foundry of the author’s company on a shuttle 
machine in this way—two units, or boxes, are mounted 
in a wheeled carriage that shuttles back and fourth 
between the blow and ejection stations (Fig. 5). 
This machine permits four cores to be made at each 
blow. After each blow the unit moves into the ejection 
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Fig. 4— After removing the core, the operator blows 
all sand particles from the boxes and sprays the box 
with core release. 


station where the upper stripper mechanism engages 
the core at the blow tube locations. At this point the 
entire unit remains stationary while gas heat is ap 
plied to cure the core. The upper box is then lifted a 
short distance to strip the box clear of the core. 
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Fig. 5— Barrel slab shell cores for V-8 blocks are 
made on a shuttle machine in another plant. Four cores 
can be made at each blow. 
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Fig. 6 — Strip mechanism and upper half of core box 
are raised a sufficient height for core ejection from 
the lower half box. 


Core Ejection 


The strip mechanism and upper half box are then 
raised a sufficient height for core ejection from the 
lower half (Fig. 6). Next, the ejection mechanism 
in the lower half box raises the cores to a height 
sufficient for the pick-off fingers to move into posi- 
tion. 

The pick-off fingers raise the cores clear of the 
box and ejection pins, and then retract for pick off 
by the operator (Fig. 7). Air and spray lines attached 
to these fingers clean and spray the box prior to 
lifting the cores clear of the box. After the cores 
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are removed, the upper half box is lowered into 
position. The unit is now ready to cycle into blow 
position. The upper box is heated by gas jets pro- 
jecting through the stripper mechanism. The lower 
box is heated by gas jets projecting through the 
ejection plate. 

Flywheel end cores for V-8 blocks are made in this 
foundry on the same type machine used for pro- 
duction of barrel slab cores. The cutaway view of 
various parts that make up the unit for this type 
shell box are shown in Figs. 8, 9 and 10. 

The combustion chamber slab core for one auto- 
mobile cylinder head is made in the author’s com- 
pany’s foundry on a six-station rotary machine. The 
six station machine has a hot lower box at each 
station, and a cold upper at the blow station only. 


Core Box Blowing 


At the blow station, the hot lower box is raised 
against the water cooled upper half which is at- 
tached to a flat blow plate bolted to the sand reser- 
voir (Fig. 11). The core is blown, the heated box is 
lowered and cycled into the oven portion of the 
machine where it is heated by gas jets through three 
stations. 

In the fourth, or ejection, station the box is re- 
tained by engaging cleats (Fig. 12). The ejection 
piston located beneath the box raises the ejection 
plate and pins forcing the core clear of the box. The 
operator manually removes the cores from the two 
gang box. The ejection plate lowers, and the box 
cycles into the fifth, or pre-heat, station before going 
into the blow station (Fig. 13). The ejection pins 
have 0.005 in. clearance on the radius and are held 
0.03 to 0.06 in. above the box surface. 

In this foundry, crankcase cores for an automo- 
tive cylinder block are made in electrically heated 
core boxes on a one station roll-over type core 
blower (Fig. 14). The door piece swings into closed 


Fig. 7 — Pick-off fingers raise the cores clear 
of the box and ejection pins and then retract 
for pick off by the operator. 





Fig. 11— At the blow station, the hot lower box is 
raised against the water cooled upper half and the core 


is blown. 


position; two retractable skirt pieces then move into 
place; the ram piece moves forward against the door 


piece; the two side pieces move into position; and 


the two top end barrel plugs cycle into proper loca- 


tion. The box is ready for blow. 

The sand reservoir at the bottom of the machine 
has an aluminum blow plate attached with a mesh- 
lined heat resistant rubber gasket fastened to the box 


, , . ' ; Fig. 12 — At the ejection station the box is retained by 
Figs. 8, 9 and iat Cesc views of various parts engaging cleats. The ejection piston raises the ejection 
that make up the unit for shell box on shuttle machine. plate and pins forcing the core clear of the box. 


x) 
f 
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Fig. £4-——Crankcase cores are made in electrically 
heated core boxes on a one station roll-over type core 
blower in one foundry. The door piece swings into 
closed position, two retractable skirt pieces move into 
position, the ram piece moves against the door piece, 
two side pieces move into position and the two top end 
barrel plugs cycle into proper location so the box is 
ready for blow. 
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Fig. 13 — After the ejection plate 
lowers, the box is cycled into the 
pre-heat station before going into 
the blow station. 


contact surface. This gasket forms a heat transfer 
barrier and provides a positive seal at blow. Sand 
reservoir and blow plate are raised against the bottom 
of the box, and the entire assembly rotates 180 de- 
grees, in which position the core is blown and held 
for cure. The assembly returns to its original posi- 
tion after rocking back and fourth several times 
permitting uncured sand to fall back in the reservoir. 
Following cure time, the side pieces move back; the 
two skirt drawbacks retract; the ram piece retracts; 
and finally the door piece swings open with the core 
adhering to its surface. An air-operated ejection mech- 
anism is used to facilitate removal of the core from 
the door piece. Figure 15 shows the core piece. 

It may be necessary to get the assistance of the 
product engineer to make some cores practical to 
make by this method. Elimination of troublesome 
loose pieces, thin fingers of sand that may not ram 
well and simplification of box partings are ways in 
which he can help. Jobs on which the product engi- 
neer can be shown that economy and accuracy can 
be obtained by the use of the hot-box method will 
usually get his help where he can give it. 


Fig. 15 — Crankcase core made in 
electrically heated core boxes on 
the one station roll-over type core 
blower. 
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NEWS LETTER No.72 


REPORTING NEWS AND DEVELOPMENTS IN THE FOUNDRY USE OF BENTONITE 


DIFFERENCES IN IRON OXIDE? 


This photo is ample evidence that Klean Surf 
iron ore oxide is “different” from competitive 
brands. The P.C.E. Test using Saeger Cones 
illustrates the difference. There are five cones 
visible; two white standard Saeger cones and 
three cones which represent varieties of com- 








mercial iron oxide. 


t 
The melted Cone No. 11 (arrow) in the fore- ) CT 
» 
te 


ground represents a temperature of 2345°F. 

The other white cone (second to the left in the 

background) is Cone 12 and corresponds to a 

temperature of 2390°F. There is a slight glaze 

on this cone. This denotes the P.C.E. furnace 

was more than 2345°F. and very close to TRON OXIDE 
2390°F. P.C.E. TEST & 


The three dark cones represent different trade marked iron oxides. The cone marked “B” (a 
competitive iron oxide) has not melted! This means that its melting point is greater than Cone 12 


(2390°F.). 

The cone marked “C” (another competitive iron oxide) did not melt at temperatures corres- 
ponding to Cone 12, or 2390°F. 

The cone marked “A” is KLEAN SURF iron ore oxide. Note that the tip has melted and bent, 

















this is ample evidence of lower melting properties. 


This photographic evidence indicates KLEAN SURF has a lower fusion point than competitive 





iron oxides marked “B” and “C”, which are more expensive. 





In using iron oxides to prevent veining and metal penetration, plastic deformation is required. 
Fusing and glazing of a sand mixture assures the foundryman of a better job in eliminating these 


defects. 
KLEAN SURF does the job best for you! Order through your favorite dealer! 








AMERICAN COLLOID COMPANY 


SKOKIE, ILLINOIS ¢ Producers of Volclay and Panther Creek Bentonite 
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ments concerning the AFS 
this last month. 

1. A record number of tech- 
nical papers has been received 
to date. This promises an out- 
standing, well-rounded, indus- 
try-wide program. 

The Products Exposition 
has been cancelled by the So- 
ciety’s Board of Directors. 
Dropping the limited Exposi- 
tion will allow concentration 
on the 1961 technical pro- 
gram. 

With 80 technical papers 
already set, and many more 
promised, it is anticipated 
that at least 100 papers will 
be presented at the San Fran- 
cisco Civic Auditorium. 

Foundry technology on a 
world-wide basis will be em- 
phasized. In addition to the 
U.S. and Canadian Papers; 
contributions will be made 
from at least five other coun- 
tries. 

Many of the papers have 
applications in the West Coast 
aircraft and missile industries. 
Included are: “Melting, Cast- 
ing and Heat Treating Tech- 
niques for Structural Uranium 
Alloy” by G. D. Chandley 
and D. G. Fleck, Watertown 
Arsenal, Watertown, Mass.; 
“Challenge or Compromise 
with Aircraft Missile Steel 
| Castings” by S. A. McCarthy, 
| McDonnell Aircraft Co., St. 
| Louis; and “Investment Cast 

Properties of Four Magnesium 
Base Alloys” by K. Herrick, 
Tilton Div., Arwood Corp., 
Tilton, N. H. 

| Other papers deal with con- 
| tinuing research on funda- 
| mental foundry problems. 

Included are “The Effect of 
| Median Grain Size on the 

Properties of Green Sand” by 
A. B. Draper, Pennsylvania 
| State University and H. A. 
| Knappenberger, North 
| lina State 

| Study of the 
| Process” by G. 

WaiMet Alloys Co., 





Carbon Dioxide 
D. Haley, 
Dearborn, 
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Two important develop- | 


Castings Congress developed | 


Mich., and J. qm 

versity of Illinois. 
Others are: “Supercooling 

Measurements and Grain Size 


“Leach, Uni- 


cal Co., Midland, Mich.; 
“Compositions and Micro- 
structures of Consistently 
Weldable As-Cast Nickel-Alu- 
minum Bronze” by M. L. Fos- 
ter and S. Goldspiel, Brooklyn 
Naval Shipyard. 

Reports also will be given 
on “Machined Patterns Can 
be Competitive” by R. Olson, 
Southern Precision Pattern 
Works, Inc., Birmingham, 
Ala.; and “Feeding Distance 
of Bars in Investment Molds” 
by H. Present, Arwood Corp., 
Brooklyn, N. Y. 


use of hot core boxes will be 
discussed by E. E. Harkness, 
Ford Motor Co., Cleveland 
Foundry. 

Phillipe Jasson, 
tionale des Usines 


Regie Na- 
Renault, 
ault’s experiences with the 
production of cores 
boxes. 

A second overseas contri- 
bution will be the official ex- 
change paper of the Institute 
of British Foundrymen. The 
paper, 
Foundry” is by A. 
Rolls-Royce Foundries, 
Royce, Ltd. 

One Canadian paper ap- 
proved is “Initial Bubble Test 
for Determination of Hydro- 
gen Content of Molten Alu- 
minum Alloys.” Authors are 
D. J. Neil and A. C. Burr, 
Aluminum Labs, Ltd. 

A new 
men is opened with the paper 
“Lightweight Cellular Metal” 
by L. Polonsky, S. Lipson, 


Short, 
Rolls- 





Caro- | 
University; “A 
| velopments in the foundry in- 


and H. Markus of Pitman- 
Dunn Laboratories, Frankford 
Arsenal, Philadelphia. 

Many of the papers deal 
with possible revolutionary de- 
| dustry. Typical is “‘The 
Dwight-Lloyd McWane Proc- 


| ess as a 
| Foundry Iron” by T. E. Ban, 


Control in Light Alloys” by | 
V. B. Kurfman, Dow Chemi- | 





Principles of the design and | 


has prepared a paper on Ren- | 
in hot | 


| Convention Committees in Action 


“‘Precision in the | 


field for foundry- | 


New Source of 





McDowell Co., Cleveland, and 


B. W. Worthington, McWane | 


Cast Iron Pipe Co., Birming- 


ham, Ala. 


| One of the highlights of | 
the Congress will be the an- 


nual Edgar Hoyt Lecture to 


cuss “‘Cast Metals and 
Shapes.” He will elaborate on 
the importance of improving 
casting performance 
casting design. 


Exclusive Report on 


| AFS Congress Papers | 


Mopern Castincs will pre- 
sent a complete, copyrighted 
pre-convention digest of the 


| Casting Congress technical 


papers. This will be a special 
technology breakthrough fea- 
ture which will appear only 
in Mopern Castincs just be- 
fore the Congress in May. 


through | 


| the Post-Congress 





Interest in Congress Papers Hits New High 
Product Exposition Cancelled 


For the first time, metal- 


| casters will have a complete 


and interpretive preview of 
the papers. Specially written 
summaries designed for both 
the management and _tech- 
nical executives will appear 


| complete in a special editorial | 
| section. 
be given by J. C. Caine, tech- | 
nical consultant, who will dis- | 


| Reservations Open 


for Hawaiian Tour 


Reservations may still be 


made for the Hawaiian tour. 


Two plans are available for 
tour and | 
adjourned session of the 65th 
Castings Congress. 

One includes a round-trip 
by jet airplane leaving San 
Francisco May 13 and return- 
ing May 20. The other consists 


| of a jet flight leaving on May 


13 and returning by ship on | 
May 27. 

For further details write to 
AFS Headquarters, Golf & 
Wolf Roads, Des Plaines, Ill. 





Work is well underway by | steps have been made by the 


various groups of the AFS | 


Northern California Chapter 
Convention Committee. Typi- 
cal of these are the publicity, 
banquet, and shop courses 
committees. 

Considerable progress has 
been made on publicity in the 
West Coast region by the 
group headed by J. M. Snyder, 


| National Abrasive Co. Initial | 


Shop Course Committee 
headed by Robert A. Johnston, 
Amador Minerals Co. The 
Banquet Committee under the 
direction of Lane M. Currie, 
H. C. Macaulay Foundry Co., 
also has done considerable 
work. A program of nationally 
known entertainers will be 
presented rather than a ban- 
quet speaker. 


R. A. Johnston 








PICTURE OF MAN MAKING MONEY 


charging for continuous high output, yet re- 
quires only four men in the melting depart- 
ment. Rhude meets customer demands for 
prompt shipment while enjoying 

substantial savings. 


Rhude Media Company of Marble, Minn., 
now enjoys extra profits in producing a fine 
iron powder used in reclaiming low grade 
iron ore. 

Before installing Whiting foundry equip- 
ment, Rhude purchased the necessary iron 
in ingots. Now the company melts its own 
iron from scrap, using a Whiting #7 Cupola, 
U-Ladle, and Trambeam® Charging System 
with two buckets. 

The two-bucket cycle assures uninterrupted 


SEND FOR “METALWORKING 
PROFILES" 

the big, colorful new booklet showing 
performance reports of Whiting products 
onthe job... bringing new efficiency and 
economy to foundry operations. Ask for 
booklet 242. Whiting Corporation, 15628 
Lathrop Avenue, Harvey, Illinois. 


Member of the Founcry Equipment Manufacturers Association. 


90 OF AMERICA'S “FIRST HUNDRED'' CORPORATIONS ARE WHITING CUSTOMERS 


WHITING 


MANUFACTURERS OF CRANES: TRAMBEAM HANDLING SYSTEMS; PRESSUREGRIP; TRACKMOBILES; FOUNDRY, RAILROAD, AND SWENSON CHEMICAL EQUIPMENT 


FOUNDRY 
EQUIPMENT 
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NEWS 
and VIEWS 


Southeast Regional Feb. 16-17 


T&RI Sparks Education 


Chapter Funds Assist Students 


Contributions to Industry, AFS 


Bring Recognition 


Eight oustanding foundrymen will 
be honored at the 65th AFS Castings 
Congress in May for their contribu- 
tions to the foundry industry and the 
Society. 

Two will receive AFS Gold Medals, 
three will be presented with Awards 
of Scientific Merit, and three will be 
awarded Service Citations. Nomina- 
tions were made by the AFS Board 
of Awards and approved by the AFS 
Board of Directors. 

Gold Medals will be given at the 
Annual Banquet. Awards of Scientific 
Merit and Service Citations will be 
made at the Business Meeting. 

Winners are: 


Gold Medals 


Merton C. Flemings, Jr., Assistant 
Professor of Metallurgy, Masschu- 
setts Institute of Technology, Cam- 
bridge, Mass., the Peter L. Simpson 
Gold Medal . . . “For oustanding 
contributions to the casting in- 
dustry in the application of basic 
research to production in quality 
castings, particularly in the light 
metals field.” 

William S. Pellini, Head, Metallurgy 
Department, Naval Research Lab- 
oratories, Washington, D. C., the 
John A. Penton Gold Medal 
“For exceptional contributions to 
the science of metal casting through 
leadership in fundamental foundry 
research at the U. S. Naval Re- 
search Laboratories, particularly in 
the field of heat transfer and flow 
of metals.” 


Awards of Scientific Merit 

Harvey E. Henderson, Technical Di- 
rector, Research Department 
Lynchburg Foundry Co., Lynch- 
burg, Va. . . . “For valuable con- 
tributions to metallurgical research 
in the casting of gray iron and 
ductile iron.” 

Theodore R. Schroeder, Foundry Su- 
perintendent, Pontiac Motor Div., 
General Motors Corp., Pontiac, 
Mich. . . . “For notable contribu- 
tions to AFS and the foundry in- 
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dustry in the development of a 
revolutionary process for the pro- 
duction of cores, and new concepts 
of automated molding and alumi- 
num processing.” 

Herbert J. Weber, Director of the 
AFS Safety, Hygiene & Air Pollu- 
tion Control Program, . . . “For ex- 
ceptional services to the Society 
and foundry industry in directing 
the program for the betterment of 
the industrial community. 


Service Citations 

Alexander D. Barczak, Operations 
Vice-President, Superior Foundry, 
Inc., Cleveland . . . “For outstand- 
ing and inspirational services to 
AFS, its chapters and the ferrous 
foundry industry, for inspirational 
encouragement of young men to 
foundry careers, and for constant 
willingness to help the other fel- 
low.” 

Kenneth M. Smith, Staff Engineer, 
Caterpillar Tractor Co., Peoria, II, 
.. . “For noteworthy contributions 
to the Society and the metalcasting 
industry in the development of en- 
gineering principles to make the 
foundry ‘a better place to work.’ ” 


Jess Toth, Vice-President, Sales, Harry 
W. Dietert Co., Detroit . . . “For 
his dedication to the principles of 
AFS and long, continuous service 
to the Society and the castings in- 
dustry, particularly in the field of 
education.” 


Wisconsin Regional Foundry 
Meeting Set for Feb. 9-10 


Simultaneous technical sessions will 
be conducted on both days of the 
Wisconsin Regional Foundry Confer- 
ence to be held Feb. 9-10 at the 
Schroeder Hotel, Milwaukee. 

Technical papers will be presented 
at general sessions as well as at five 
snecific divisions; gray iron, steel, 
malleable, non-ferrous, and pattern. 
Larry Krueger, Pelton Steel Castings 
Co., is general conference chairman. 


Name Jeffery as FEF Trustee 


AFS National Director Warren C. 
Jeffery, product development man- 
ager, McWane Cast Iron Pipe Co., 
Birmingham, Ala., has been named as 
an AFS Trustee to the Foundry Edu- 
cational Foundation. He will serve a 
two-year term, 1961-1963. 

N. N. Amrhein, Federal Malleable 
Co., West Allis, Wis., is the other AFS 
Trustee. His term expires in 1962. 


Nominations for AFS honors were made by the AFS Board of Awards in a meeting held at 
the AFS headquarters. Clockwise are: F. W. Shipley, Caterpillar Tractor Co., Peoria, Ill.; F. J. 
Dost, Sterling Foundry Co., Wellington, Ohio; B. L. Simpson, National Engineering Co., Chicago. 

Also: C. L. Carter, Albion Malleable Iron Co., Albion, Mich.; AFS General Manager W. W. 
Maloney; H. W. Dietert, Harry W. Dietert Co., Detroit; L. H. Durdin, Dixie Bronze Co., Bir- 
mingham, Ala.; C. E. Nelson, Dow Chemical Co., Midland, Mich. Members of the committee 


are former AFS presidents. 





Present T & RI Courses 
to Advance Personnel 


Five AFS Training & Research In- 
stitue courses will be presented during 
the next two months in the United 
States and Canada. Three will be 
held in cooperation with AFS Chap- 
ters. 

The courses are designed to up- 
grade foundry personnel and to aid 
the industry in fulfilling the need for 
practical, scientific. and_ technical 
training of its employees. 

The following courses will be pre- 
sented during February and March: 

Sand Control & Technology, Feb. 
13-15, Chattanooga, Tenn., Course 
No. 3 Fee, $60. An_ instructional 
course for foundrymen having some 
experience in sand testing, control, 
and technology. Course will cover 
mold wall movement, hot deformation, 
creep deformation, mold atmosphere, 
heat transfer, mechanical properties, 
and metal penetration. Held in co- 
operation with the Tennessee Chapter. 

Production of Ductile Iron, Feb. 
22-24, Chicago, Course No. 4, $60. 
A specialized course for personnel 
producing ductile iron or contemplat- 
ing entering the field. All production 
phases are presented including metal- 
lurgy, inoculants, quality control, 
pouring practices, raw materials, and 
inspection methods. 

Preventive Maintenance, March 2- 
3, Hamilton, Ont., Canada, Course 
No. 5, $45. Valuable instruction for 
foremen, supervisors, plant engineers, 
and management. Included are the 
economics of a good preventive main- 
tenance program, organization, and 
job scheduling. How to reduce down 
time and maintain practical inventory 
control are also discussed. Held in 
cooperation with the Ontario Chapter. 

Shell Molds & Cores, March 8-10, 
Birmingham, Ala., Course No. 6, $60. 
A critical study of its application, 
problems, and practical solutions for 
cost reduction. Covers methods of 
production and planning, mixes, mull- 
int cycles, resins, sand, and operating 
problems. Typical case problems are 
encouraged for class discussion. Pre- 
sented in cooperation with the Bir- 
mingham Chapter. 

Economical Purchasing of Foundry 
Materials, March 27-29, Chicago, 
Course No. 7, $60. Presents up-to-date 
information on all aspects of foundry 
materials purchasing, including inven- 
tory control. Gives detailed instruc- 
tion on buying of scrap, refractories, 
sand, alloys, binders, core oil, addi- 
tives, and insurance. Valuable to 
supervisors, engineers, puchasing 
agents, foremen, and management. 


Future plans for the AFS Training & Research Institute were discussed recently at AFS 
Headquarters during the annual meeting of the Training & Research Institute Trustees. The 
group also reviewed past operations. 


Members of the Sand Division Casting Quality Committee meeting recently in Chicago made 
further progress on compiling material for the new handbook 


At a recent committee meeting, work was continued on the AFS book Recommended Practices 
for Casting Light Metals. The meeting was at AFS Headquarters. 


Nominations for AFS Officers and Directors were made recently at Society Headquarters 
The Nominating Committee, shown clockwise: Harry Reitinger, Sr., industrial engineer, Bev- 
erley, N. J.; E. W. O’Brien, American Steel & Pump Corp., Oklahoma Steel Castings Div., 
Tulsa, Okla.; R. A. Payne, Sterling Brass Foundry, Inc., Elkhart, Ind. 

Also: AFS General Manager Wm. W. Maloney; C. E. Nelson, Dow Metal Products Co., 
Div., Dow Chemical Co.; Midland, Mich.; L. H. Durdin, Dixie Bronze Co., Birmingham, Ala.; 
J. A. Barrett, National Malleable & Steel Castings Co., Indianapolis; J. C. Henderson, Omaha 
Steels Works, Omaha, Neb.; and L. H. Brogley, International Harvester Co., Rock Island, Ill. 
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Southeast Regional Set for Feb. 16-17 


Ten technical talks will highlight 
the Southeastern Regional Foundry 
Conference to be held Feb. 16-17, 
the Read House, Chattanooga, Tenn. 
The conference is sponsored by the 
AFS Tennessee and Birmingham 
Chapters and the University of Ala- 
bama Student Chapter. 

Included in the tentative program 
are: 

“Future of the Foundry Industry,” 
C. A. Sanders, American Colloid Co., 
Skokie, Tl. 

“Water-Cooled Cupola Operation,” 
H. W. Schwengel, Modern Equip- 
ment Co., Port Washington, Wis. 

“Foundry Cost Analysis,” Harry 
Kessler, Sorbo-Mat Process Engineers, 
St. Louis. 

“Core and Mold Blowing,” L. D. 
Pridmore, International Molding Ma- 
chine Co., LaGrange Park, Tl. 

“Save on Grinding and Cut-off,” 


John A. Mueller, Carborundum Co., 
Niagara Falls, N. Y. 

Subject to be announced, T. E. 
Barlow, Eastern Clay Products Dept., 
International Minerals & Chemical 
Corp., Skokie, Il. 

“Aluminum Risering, Feeding, De- 
gassing, and Grain Refining,” D. E. 
Wyman, Exomet, Inc., Conneaut, O. 

“Foundry Ventilation, Common Mis- 
takes,” H. J. Weber, AFS Director of 
Safety, Hygiene, and Air Pollution 
Control. 

“Carbon Control in Acid Cupola 
Melting,” W. W. Levi, consultant, 
Radford, Va. 

“Sand Reclamation,” E. C. Troy, 
National Engineering Co., Chicago. 

Herman Bohr, Jr., Robbins & Bohr, 
Chattanooga, Tenn., is general con- 
ference chairman. James L. Payne, 
Ross-Meehan Foundries, Inc., Chat- 
tanooga, is program chairman. 





Central New York Chapter 
Joins Technical Council 


Membership has been taken by 
the chapter in the Technical Socie- 
ties Council of Greater Syracuse. 

This society has a four-fold pur- 
pose:,4; To promote the public welfare 
through technical and engineering 
knowledge and experience; 2. To 
further the collective activities of 
technical and engineering societies 
in Central New York; 3. To handle 
such matters as may jointly concern 
member groups; 4. To encourage ed- 
ucation and study in areas of coun- 
cil interest. 


Ontario Chapter 
Pearlitic Malleable Iron 


Canadian ductile iron producers 
must improve their marketing tech- 
niques, said Andrew Kavosi, Auto 
Specialties Mfg. Co. The speaker 
pointed out that ductile iron possess- 
es many superior qualities which had 
not been brought to the attention of 
customers. 

J. O. Edwards, supervisor, non-fer- 
rous section, Department of Mines, 
outlined theories involved in casting 
bronze alloys, including gating and 
risering, chilling, sprues, gas porosity, 
steam porosity, and hot tears.—by 
Paul B. Walters and T. H. Slater 
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Quad City Chapter 
Japanese Foundry Industry 


Observations resulting from a three- 
month technical consulting project in 
Japan were given by Prof. C. C. 
Sigerfoos, Michigan State University. 

He commented on the impact of 
competition offered by Japanese cast- 
ings on the world market and told 
of the advancements in metallurgy, 
cupola practice, sand control, and 
mechanization. 

The project was sponsored by the 
International Cooperation Administra- 
tion and was carried out in 45 found- 
ries in Tokyo, Nagoya, Osaka, and 
Kobe. Technical seminars were held 
in these industrial areas—by Leo E. 
Osbourne 


NORTHEASTERN OHlIO—Ferrous speaker 
Joseph Stana, Warner & Swasey Co., left, and 
technical chairman William Mahoney, Madison 
Foundry Co.—by Sterling Farmer 


PITTSBURGH—Prof. B. W. Niebel, Department 
of Industrial Engineering, Pennsylvania State 
University, discusses engineering analysis and 
design in the foundry.—by Walter Napp 


QUAD-CITY—Status of the Japanese foundry 
industry was explained by Prof. C. C. Siger- 
foos, Michigan State University (right). Sig- 
erfoos recently completed a three month 
technical consulting project. On left is John 
Gumpert, M. A. Bell Co., technical chairman. 
—by Leo E. Osbourne 


Michiana Chapter 
Silicosis in Foundries 


Seven out of eight foundries have 
the silicosis problem under control, 
Dr. O. A. Sanders told chapter mem- 
bers. A study of the problems shows 
that less than 1 per cent of cases occur 
in brass foundries; as many as 15 per 
cent in large steel foundries, 7-8 per 
cent in gray iron foundries, and 10 
per cent in malleable foundries. 

Dr. Sanders also stated that silica 
parting can be dangerous but that the 
major exposure today is from iron 
dust. Silica is not as irritating to 
bronchial tissue as cigarette smoke or 
coal smoke, and there is very little 
silica problems from shakeout, he ob- 
served. 

Dr. Sanders stated that shell mold- 
ing is a potential hazard due to the 
fine sand used but that there has not 
been sufficient study to reach a defi- 
nite conclusion. 

He added that silicosis is not always 
disabling and men need not be taken 
off the job except in the most advance 
cases. Silicosis can be prevented by 
an adequate dust collection system. 
—by Joseph Lazzara 





NORTHEASTERN OHIO—Ray Sutter, Sutter 
Products Co., Holly Mich., right, speaker at 
the pattern session, discusses program with 
technical chairman Bud Goodman, Ford Motor 
Co., Cleveland Foundry.—by Sterling Farmer 


Twin City Chapter 
More Efficient Air Use 


Recommendations for more efficient 
use of air-powered hand tools were 
made by Burton L. Ballard, Ingersoll- 
Rand Co. 

Chief losses of 
air may be traced 
to valve stem 
packing, leaky 
shut-off valves, 
leaky valves on 
tools, and poor 
hose clamps. Bal- 
lard used tables 
to emphasize 
pressure drops 
due to misapplication of pipe size, 
spuds, nipples, and members. His 
corrective suggestions include; use a 
loop system where possible, place 
heavy intermittent demands at the 
ends of long lines, cool air immediate- 
ly after compression, use automatic 
traps to insure drainage, use large 
radius bends, and keep air hoses off 
the floor. A planned retooling program 
was suggested for maximum efficiency. 
—by Matt Granlund 


Southern California Chapter 


Holds Casting Clinic 


Problem castings from local found- 
ries were studied and recommenda- 
tions advanced at the annual casting 
clinic. 

Panel and panel members were: 
ductile iron, R. M. Dollin, Dayton 
Foundry and William D. Emmett, 
Steel Casting Co.; gray iron, R. E. 
Juhnke, Globe Foundry; steel, Gene 
Nutter Alloy Steel & Metal Co.; brass; 
Edward Fratello, Ampso Metal, Inc.; 
and aluminum, Gerry Hewett, AiRe- 
search, Inc. 

John M. Thomas, Lincoln Foundry 
Co., summarized with a series of 
problems common to all types of 
foundries—by R. V. Gragan 


/ cincinnati \ 


One call for all... 


There is a Hickman, Williams & Company office as 
close to you as your telephone. Ten offices, strategic- 
ally located, sell the products listed below. For 
instant service just call the ““H-W” office nearest you. 


FLUXES 


Minerva Fluorspar 
Dolomite + Superflux 


COKE PIG IRON 


Indianapolis Foundry Basic 
Woodward ) Foundry 
Algoma _) Malleable 
. Bessemer 


Jisco Silvery 


CLAY 
Dixie Bond-Revivo Bond 
Black Hills Bentonite 
Lawco Fireclay 
Cupoline “77” 


ALLOYS 


Victor Ferrophosphorus 
Spiegeleisen 


nag wean ayene (10 Ib. and 35 Ib. Pigs) 


New Controlled “T” 
Permabrasive 
Perma-Steel MISC. 

Cupola Bed Lighter 


Cupolinor 


SAND 


New Jersey Silica 
Albany Molding 


Cotes 7 O Years of Service to 
American Foundrymen 


Hickman, Williams & Company 


CHICAGO «+ DETROIT + CINCINNATI « ST. LOUIS * NEW YORK 
CLEVELAND «+ PHILADELPHIA + PITTSBURGH + INDIANAPOLIS + ATLANTA 
Established 1890 
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AIRETOOL 
GRINDERS 
speed metal 
removal... 
cut costs! 








Available with muffler which 
does not reduce power, speed 


Airetool’s job-proven, high-speed, 
pneumatic grinders cut time on tough 
metal removal jobs. Airetool grinders 
are job-fitted, too, with two vertical 
and two horizontal models for easy 
handling under varying job condi- 
tions. Vertical models use 6 and 8 
inch wheels and horizontals 6 inch 
wheel and 7, 8 and 9 inch disc wheels. 
Airetool also makes heavy duty small 
wheel grinders for dies, castings and 
patterns and midget die grinders for 
intricate precision grinding. Write 
for Catalog 67. 








Branch Offices: New York, Chicago, Tulsa, Phila- 
delphia, Houston, Baton Rouge 

Representatives in principal cities of U.S.A., Can- 
ada, Mexico, South America, England, Europe, 
Puerto Rico, Italy, Japan, Hawaii 

Canadian Plant: 37 Spalding Dr., Brantford, Ont 
European Plant: Viaardingen, The Netherlands 
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CHICAGO—Prof. H. L. Womochel, Michigan 
State University, right, discussed mold wall 
movement at a sectional meeting. On left is 
technical chairman M. E. Saxman.—by George 
DiSylvestro 


CHICAGO-—Gating and risering of steel cast- 
ings is explained by Albert De Girolamo, 
Electrocast Steel Foundry, a member of a 
three-man panel at a recent meeting.—by 
George DiSylvestro 


WISCONSIN—Arrangements for the annual 
party were handled by Co-Chairman Henry 
Seeboth, left, and R. F. Amrhein, right.— 
by Bob DeBroux 


PITTSBURGH—Shown at 
head table are immediate 
past President J. D. Wilson, 
W. P. Winter and speaker 
B. W. Nibel, Pennsylvania 
State University; and Chap- 
ter Educational Chairman J. 
O. Denny, J. S. McCormick 
Co.—by Walter Napp 


ONTARIO—Recent develop- 
ments in ductile iron pro- 
duction were outlined by 
R. C. Shnay, Canada Iron 
Foundries, Ltd., Toronto, 
Ont., left. Others are J. O. 
Edwards and A. Kavosi. 
by E. Skelly 


MICHIGAN—S. H. Pasick, Battle 
Creek Foundry Co., and former Chapter 
Chairman (left) receives a watch and con- 
gratulations from Chairman D. E. Dice, Al- 
bion Malleable Iron Co. 


CENTRAL 


MID-SOUTH—Efficient cupola use was ex- 
plained by S. S. Phillips, right, Ohio Ferro 
Alloys Corp. Others are Chairman J. R. Kar- 
lovic and Vice-Chairman R. C. Morin.—by 
E. J. Johnson and T. Barbour 


DETROIT—The Hon. Paul Martin of the Cana- 


dian Parliament, right, congratulates speaker 


1. G. Needles at joint meeting of the Detroit 


Chapter. 





Texas Chapter 
What's New in Non-Ferrous 


New competition coming from new 
materials, as well as established proc- 
esses must be met in an aggressive 
manner, stated R. A. Colton, Feder- 
ated Metals Div., American Smelting 
& Refining Co., Houston. 

He cited new competitive techni- 
ques as: dispersion of dissimilar ma- 
terials, explosive forming, impact 
extrusion, non-ferrous forging, die 
casting including the new vacuum 
techniques, and the various techniques 
of joining metals. 

In addition to new processes 
ton said there are a variety of 
alloys and metals now available to 
the engineer. These include tungs- 
ten, molybdenum, tantalum, niobium, 
spent uranium, all of which repre- 
sent a threat to some established 
material, although not necessarily alu- 
minum or copperbase alloys. 

“To combat this new competition,” 
said Colton, “the non-ferrous indus- 
try has made considerable strides in 
a number of fields.” He listed new 
alloys such as the PT group of alu- 
minum casting alloys, beryllium cop- 
pers, new aluminum bronzes, high 
purity aluminum casting alloys, as 
well as variations of established al- 
loys. 

New techniques of manufacturing 
are being used to produce higher 
quality and more economical castings. 
Among these, Colton described the 
process used by Chevrolet to make 
aluminum engine blocks, the centri- 
fuging of permanent molds, trail 
process molding, as well as techno- 
logical improvements of older prac- 
tices. 

In addition, the non-ferrous indus- 
try is fighting back by improving its 
marketing, merchandising, and inves- 
tigations into how to better use non- 
materials. Particularly cited 
was the Brass & Bronze Ingot Insti- 
tute’s research program at Battelle 
Memorial Institute which has devel- 
oped higher physical properties in 
commonly used copper-base alloys. 

Other efforts include: sponsoring 
work by the AFS Brass & Bronze 
Division at the University of Michi- 
gan to develop better ways of pro- 
ducing sound copper-base castings; 
the program of the Non-Ferrous 
Founders Society in producing a new 
manual on the use of non-ferrous 
castings for the casting customer; a 
new book by the Cast Bearing Bronze 
Institute; and efforts by the Copper 
& Brass Research Association. 

Colton predicted through programs 
of these associations the non-ferrous 
industry will be able to regain many 
applications.—by C. Eugene Silver 
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How PAYLOADER’ helps 


ease the profit squeeze 


Other owners report many ways these 
modern tractor-shovels reduce handling costs: 


Power and Capacity — “Before purchasing the H-25, we had competi- 
tive demonstrations that proved its production efficiency over other 
machines” “Good digging power and traction —- gives nearly twice 
the production of our old HA’s” . . . “The most efficient loader we've 


ever used — outperforming larger loaders.” 


Speed and Mobility — “Power steering and power-shift combination 
gives us maximum efficiency from both machine and operator” as 
“Quicker on the lift, dump and go — is more compact, gets into smaller 
places easier and faster.” 


Operating Ease — “Power steering and no clutch is a must. You get 
full loads without spinning wheels and the operator lasts longer too” 
... “I like the maneuverability and work capacity.” 


Reliability — “The low maintenance on the H-25 is way superior to 
any loader previously used. It’s a real producer, easy to service” . . . 
“We find it stands up under tough, rugged duty with minimum repairs” 

“Gives maximum production output under ideal or adverse 


conditions.” 


Profitable Performance — Reports like these, from owners and operators 
alike, on the 2500-Ilb. operating capacity Model H-25 reflect the kind 
of money-saving performance that is built into all “PAYLOADER” units. 
Whatever your handling problem may be, there is a proper size 
“PAYLOADER” to do the job more efficiently . . . 8 sizes and 20 models, 
up to 12,000-lb. operating capacity, to meet your needs. If you want 
to lower costs and increase output in your bulk handling, make it a 
point to talk “PAYLOADER” with a Hough Distributor nearby. Contact 
him direct or write for more details. 


THE FRANK G. HOUGH CO. 
711 Sunnyside Avenve 
Libertyville, HI. ‘tit] 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


Name 


| 





Title 





Company } 





Siroct_ 


Send *‘PAYLOADER"’ Bulletin *‘industrial 


Material Handling from A te Z** City _State 


12-G-2 
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for 
foundry 
automation 


Industrial 


TYPE 600-B 

TYPE 600-B LADLE is 
proved by severe serv- 
ice in highly automated 
foundry operations. 
Specially developed for 
small sprue spot pour- 
ing, the 600-B com- 
bines fast, accurate 
pouring with econom- 
ical performance. Its 
extreme ease of opera- 
tion, precise control 
and exceptional pour- 
ing accuracy result in 
high-volume produc- 
tion, minimum rejects 
and moderate labor 
costs, 

Ask for the latest catalog on 
our complete line of standard 


and custom pouring and 
handling equipment. 


WESTERN MICHIGAN— 
Speaker William Weaver, 
Modern Pattern & Plastics 
Co., second from right, ex- 
plains new applications in 
plastic patternmaking to V. 
Pyle, Chapter Chairman W. 
A. Blackmer, and Program 
Chairman R. Williams.—by 
J. L. Brooks 


TEXAS—R. A. Colton, Fed- 
erated Metals Div., Ameri- 
can Smelting & Refining Co., 
illustrates point in his talk 
on new developments in 
the non-ferrous casting in- 
dustry.—by C. Eugene Silver 


PITTSBURGH—Many years in 
the foundry industry are 
represented by this trio, 
C. M. Kelly and Joe Froehlic, 
both of Sterritt-Thomas 
Foundry Co., and Charles 
Goodnough of Shaefer- 
Goodnough Co.—by Walter 
Napp 


OREGON STATE COLLEGE— 
Members of the student 
chapter recently toured Pre- 
cision Castparts Corp., Port- 
land, Ore., and observed 
the investment casting of 
exotic metals for the missile 
industry.—J. R. Neidhart 


ndustrial 


EQUIPMENT COMPANY NORTHWESTERN PENNSYLVANIA—Nearly 300 foundrymen and their wives attended the 


annual party. Members of the entertainment committee are Jack Gordon, Alex Morschhauser, 


271 OHIO ST., MINSTER, OHIO James Pace, Paul Green, and Peter Pascale.—by Walter Napp 
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Metallurgical Society 
Names Four Professors 


Four university professors associ- 
ated with the teaching of metallurgy, 
have been elected into honorary 
membership of Alpha Sigma Mu, the 
honorary metallurgical fraternity. 

Those elected were: Prof. Ettore 
A. Peretti, University of Notre Dame; 
Prof. Andrew H. Larson, Missouri 
School of Mines and Metallurgy; Prof. 
George J. Fischer, Polytechnic Insti- 
tute of Brooklyn; and Prof. Victor 
Franceschini, Polytechnic Institute of 
Brooklyn. 

Alpha Sigma Mu was established 
in 1932 at Michigan College of Min- 
ing and Technology to recognize out- 
standing scholarship among students 
specializing in the arts and sciences 
of metals. 

The present membership is about 
1000 and includes students from ap- 
proximately 25 schools which grant 
degrees in metallurgy. The Society 
has eight chapters; Michigan College 
of Mining & Technology, University 
of Illinois, Virginia Polytechnic In- 
stitute, Missouri School of Mines and 
Metallurgy, Wayne State University, 
New York University, University of 
Maryland, and Polytechnic Institute 
of Brooklyn. 


Publish Symposium on 
Metal Solidification 


A symposium on solidification, con- 
sisting of papers presented at the 
64th Castings Congress & Exposition, 
has been published by AFS. 

Papers in SyMPOsIUM ON SOLIDIFI- 
CATION are: “Solidification of Metals,” 
G. W. Form and J. F. Wallace; “So- 
lidification of Steel Castings,” C. W. 
Briggs; “Solidification of Cast Iron,” 
C. K. Donoho; “Solidification of Alu- 
minum Alloys,” M. C. Flemings, S. 
Z. Uram, and H. F. Taylor; “Solidi- 
fication of Copper Alloys,” R. W. 
Ruddle; and “Solidification of Met- 
als,” W. K. Bock. 

These papers were co-sponsored 
by the Fundamental Papers and Heat 


Transfer committees. Member price 


for the 56-page book is $2.25; non- 
members, $3.50. 


Schedule 1961 Missouri Regional 


The 1961 Missouri Valley Regional 
Foundry Conference will be held Sept. 
21-22 at the Rolla School of Mines, 
Rolla, Mo. 


Chesapeake Chapter 
Holds Annual Picnic 


One of the most unusual chapter 
events in the Society is the annual 
Chesapeake oyster roast. It was re- 
cently held for the twelfth time. The 
menu includes raw oysters and clams, 
oyster stew, oyster fritters, fried oys- 
ters, roast beef, steamed frankfurters 
in sauerkraut, relishes and beverages. 


Central Illinois Chapter 


Looking at the Future 


Recent foundry developments in 
the United States and abroad were 
outlined by Clyde A. Sanders, Amer- 
ican Colloid Co., Skokie, Ill. Among 
topics discussed were thermo-harden- 
ing materials for the coreroom, direct 
reduction of ore to molten metal, and 
mechanization of molding operations. 
Fourteen of the past chapter chair- 
men were present for past chairmen’s 
night.—by Charles W. Search 


Rochester Chapter 


Snagging and Cut-Off 


General rules for grinding wheel 
selection and operation were advanced 
recently by John A. Mueller, Carbo- 
rundum Co. Five recommendations 
were advanced: 

Use the coarsest grit permissible. 

Maintain the correct break-down 
speed. It is essential to use a dense 
structure with high wheel speeds. 

Use constant surface feet per min- 
ute for the most efficient operation. 

Obtain the true costs for grinding; 
labor costs must be figured in most 
grinding operations. The most eco- 
nomical wheel may not be the cheap- 
est priced wheel.—by Robert Dill 


San Antonio Section 


Study Practical Problem 


Altering the sand mix was advanced 
as a possible solution to warped cast- 
ings submitted for study by a local 


foundry. The theory was advanced 
after group discussion. The problem 
involved castings that warped despite 
the fact that the cores remained 
straight. 

A second problem casting was a 
flanged hub which was subjected to 
shrinkage. Gating was on the hub 
only. The solution advanced was to 
gate on the flange as well as on the 
hub. 

A third problem was a gear blank 
which exhibited a hole when the riser 
was broken off. The solution ad- 
vanced was to change the risering 
system.—by Frank Page 


Get it fast from 


BERKSHIRE 


CHEMICALS 
inc. 


630 Third Ave., New York 17, N.Y. 
Sales Offices: New York * Chicago * Camden 
Cleveland * Boston * Pittsburgh * San Francisco 
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EMPIRE’ 


“THAT GOOD” 
FOUNDRY COKE 


DEBARDELEBEN COAL CORPORATION 


2201 First Ave., North 
Phone Alpine 1-9135 


Birmingham 3, Ala. 
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Northeastern Ohio Chapter 
Role of Foundry Foreman 


The role of the foreman in indus- 
try would be improved if top and 
middle management would define 
and recognize his position, said Jo- 
seph M. Stana, Warner & Swasey 
Co. He advocated that foremen be 
given authority in their departments 
and be consulted before higher man- 
agement makes decisions affecting 
his department. 

Among the duties of foreman 
should be looking after the welfare 
of his workers, inform them of the 
department standards, teach new 
workers, promote qualified personnel, 
keep abreast of new technical devel- 
opments, and contribute to commu- 
nity affairs. 

R. A. Flinn, technical director, Non- 
Ferrous Founders’ Society, described 
the work done by the AFS Brass & 
Bronze Research Committee on the 


Beloit Foundry Holds Annual Party 


AFS General Manager 
Wm. W. Maloney, Bert 
Baptist; Harry Moore, 
Beloit president; 
George Dietrich, ex- 
ecutive vice-president 
of Beloit-Italia; go 
through serving line. 


pressure tightness of 85-5-5-5 and 
other alloys. 

Patternmakers heard R. H. Sutter, 
Sutter Products Co., discuss “Hot 
Corebox Adaptation and Cores.” He 
described patterns and core boxes 
used for the production of a variety 
of shell molds and shell cores and 
touched on development of core box- 
es for the quick-setting sand binders. 
—by William G. Gude, Robert H. 
Herrmann, and Wallace D. Husko- 


nen. 


Detroit Chapter 
International Night 


Members of the Detroit Chapter 
were guests recently of the Ontario 
Chapter meeting in Windsor, Ont. 

Europe's industrial resurgence and 
what it means to North America was 
discussed by Ira G. Needles, former- 


ly Goodrich Rubber Co., Canada, 








Sand, Core, Shell and 
Mold Testing Equipment 
CARBON and SULFUR DETERMINATORS 





HARRY W. DIETERT CO. 
9330 ROSELAWN AVE. 
DETROIT 4, MICHIGAN 


major sections; 


operations, equipment, 


Foundry workers at Beloit Iron 
Works, Beloit, Wis., again held their 
unique no-lost-production time Christ- 
mas party initiated in 1953. Over 600 
workers were served at three parties, 
one for each shift, right in the core- 
room. It is strictly a foundry affair 
and “on” the supervisors, with office 
girls serving lunch during the normal 
time. Bert Baptist, manager of the 
foundry division, claims the affair is 
“one of the high points of the year 
and has created more good will than 
anyone could imagine.” 

Ten years ago Beloit Iron Works 
decided to do something about their 
foundry’s Christmas spirit. Nuts and 
candy were passed out for the first 
couple of years. This developed into 
the Christmas party seven years ago. 


Ltd., board chairman. He was intro- 
duced by the Hon. Paul Martin, Ca- 
nadian Parliament member. 

Needles warned that North Amer- 
ica is pricing itself out of foreign 
markets and that this country and 
Canada must regain the initiative. 

AFS General Manager Wm. W. 
Maloney also addressed ‘the joint 
meeting of the chapters. One hun- 
dred persons attended the meeting 
with Ontario Chapter Chairman My- 
nard D. Bleaken presiding.—by Jo- 
seph Barron, Jr. 


Tri-State Chapter 
Annual Christmas Party 


Two hundred members and guests 
attended the annual Christmas party 
held at the Hotel Tulsa, Tulsa, Okla. 
As has been the custom, each couple 
donated a child’s gift for distribution 
by Salvation Army.—by Bobby Bell. 


Publish Cupola Book In Spanish 


Publication of the AFS CuroLa AND ITs OPERATION is 
now available in a Spanish translation through The Com- 
pania Editorial Continental, $.A., Calz. de Thalpan No 
4620, Mexico 22, D.F. 

The Spanish edition, entitled, “E] Horno De Cubilote 
Y Su Operacion,” contains 967 pages consisting of four 


materials; and 


principles related to cupola operation. Each of these sub- 
jects, as in the original AFS edition, are discussed in detail. 
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' In addition to the five chapters a complete appendix is 
included. It is designed for quick reference and is ex- 
tremely legible. The translation, also like the original, is 
liberally illustrated. 

Those interested in the Spanish edition should contact 
the publisher direct, the address of which appears above. 





Still Time to Enter 
Apprentice Contest 


Ample time remains for chapters 
and plants to participate in the AFS 
National Apprentice Contest. How- 
ever, all local contests should be com- 
pleted by March 17 to allow for ship- 
ping and completing records. 

All entries in the national competi 
tion must be received at the University 
of Illinois, Navy Pier, Chicago, not 
later than 5:00 pm, March 31. 

The contest is open to any trainee 
in the metalcasting industry who has 
not had more than five years pattern- 
making experience, nor more than four 
years molding experience. Competi- 
tion is held in two patternmaking 
divisions, wood and metal; and three 
molding divisions, non-ferrous, steel, 
and gray iron. 

Three prizes will be awarded in 
national competition for each of the 
five divisions. Each first place winner 
will receive $100, second place, $75, 
and third place, $50. 

All plants and chapters holding lo- 
cal elimination contests must furnish 


to AFS Headquarters the name of 
one person to be the official contact 
for all correspondence concerning the 
contest. Prior to the actual receipt of 
entries for judging, all contest activi- 
ties and correspondence should be ad- 
dressed only to the Education Direc- 
tor, Golf and Wolf Roads, Des Plaines, 
Il. 

Entries in national judging may 
come from one of four sources: 

1. Chapter contests. 

2. Inter-plant contests (three or 
more plants). 

3. Individual plants. 


4. Individual entries. 


CANTON—How to _ obtain 
more profitable foundry op- 
erations were explained by 
Harry E. Figgie, Jr., at ros- 
trum. Others are Nicholas 
Petros, Canton Malleable 
Iron Co., Chairman R. A. 
Dun, and AFS National Di- 
rector R. E. Mittlestead.—by 
Charles Stroup 


When an AFS chapter conducts a 
contest, all individual plants and in- 
dividual entries within its limits must 
clear through the chapter. Inter-plant 
contests are not required to work 
through local chapters. 

In both chapter-sponsored contests 
and inter-plant contests, three entries 
from each of the five divisions are 
eligible for national judging. Individ- 
ual plants may submit only the win- 
ning entry in each division. 

National entries must be shipped 
prepaid only to Prof. R. W. Schroe- 
der, University of Illinois, Navy Pier, 
Chicago. 


NORTHERN CALIFORNIA— 
Getting heads together are 
Chapter President H. F. 
Prior, Superior Electrocast 
Foundry Co.; Vice-President 
M. E. Ginty, Vulcan Found- 


DETROIT—Members were 
guests recently of the On- 
tario Chapter at the annual 
International Night. Left to 
right: Detroit Chapter Chair- 


ry Co.; AFS National Direc- 
tor A. E. Falk, Centrifugal 
Castings Co., and the speak- 
er, J. E. Kiesler, General 
Electric Co., Schenectady, 
N. Y¥.—by E. J. Ritelli 


man Roger VanDerKar, AFS 
General Manager Wm. W. 
Maloney, and Ontario Chap- 
ter Chairman Maynard D. 
Bleaken.—by J. H. Barron 


WESTERN NEW YORK— 
Principles of veining and 
penetration were explained 
by George DiSylvestro, 
American Colloid Co., Sko- 











NEW ENGLAND—Arrange- 
ments for the annual ladies 
night were headed by Ist 
Vice-President L. W. Green- 





kie, Ill. Shown are Chapter 
Chairman Ed. O'Connell, 
speaker DiSylvestro, and 
Technical Chairman S. San- 
tomieri.—by Don Kreuder 

















slade, Jr., and Director W. 
C. Naughton shown with 
wives prior to party.—by 
Joseph Orrok 
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Cooperative Training Program 
Gets Student Approval 


The need for “young blood” in the 
foundry industry is a continuing prob- 
lem. Sparking interest of young 
people to enter the metalcasting field 
is the responsibility of every member 
of the industry. 

Generated on the national level 
through continuing AFS programs, it 
must be carried on at the local level 
through AFS chapters. 

Serving as a guidepost is the schol- 
arship program which the Central 
Michigan Chapter has undertaken at 
Western Michigan University. The 
value of such a plan to the industry, 
to individual foundries, and to the 
students are best told by one recip- 
ient of such a scholarship. 

Student Harold E. Clipfell outlines 
his experience with the cooperative 
plan while employed by Dock Foun- 
dry Co., Three Rivers, Mich. Reports 
Harold: 


Practical Experience 


“At the start I was the only pro- 
duction operator. After several weeks 
I had more experience with the ma- 
chine than anyone in our foundry. 
This experience put me in a unique 
position of an authority on the shell 
core machine. 

“Thus, when problems arose on the 
machine, I could advise and make 
suggestions based on my working ex- 
perience. During the time in which I 
operated, I also set-up. This is quite 
complicated because of the thermo- 
static control and need for even heat 
distribution. This experience was valu- 
able later since it helped me recog- 
nize problems which arose from 
faulty set-ups.” 

Another experience was with a 
steam trap casting which could not 
leak under pressure. Gas pockets 
formed during solidification; many 
could not be seen visually but were 
detected on testing. Harold and the 
superintendent worked on ideas to re- 
duce the scrap losses. Six different 
molds were chosen. Says Harold: 

“We were sure that at least one of 
our six experiments would work, per- 
haps more. If the latter were the case, 
we would pick the method which 
would produce the most castings with 
consistent quality. Four good castings 
were produced and two were scrap. 

“We made several more runs to 
find which produced the most con- 
sistent good casting. When this was 
accomplished, we made the modifica- 
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tion permanent and put the casting 
into operation.” 

Harold also took an active part in 
the new coreroom addition to the 
foundry. He reports: “The main bene- 
fit I received from this was that of 
planning improvements which not 
only made the plant larger but also 
improved the working efficiency of 
the foundry.” 

He was able to put into practice 
his college welding knowledge in the 
construction of the new building. 
Harold reports: 


Cites Benefits 


“This is only one example of how 
college and work are beginning to re- 
late to each other. A college lecture 
on metallurgy is much easier to com- 
prehend if a person has practical ex- 
perience which he can picture in his 
mind. On the other hand, a course on 
the chemical composition of metals 
enables the student to understand 
metallurgical problems in the foundry. 
The practical courses in college, such 
as welding, enables a person to go 
back to work and weld as good as 
men who have welded for years with- 
out formal training.” 

Harold summarizes his experience 
with cooperative training in this 
manner; 

“I believe that the largest single 
benefit of the cooperative training 
program is that it gives you an educa- 
tion that is immediately usable. Un- 
like many courses where first theory 
is taught and practical experience is 
gained afterwards, I feel certain that 
my college work correlated with the 
practical experience in industry will 
give me a better understanding of my 
responsibilities and become more pro- 
ductive in a shorter period of time.” 

The foundry and metallurgy tech- 
nology course at Western Michigan 


Harold Clipfell, Three Rivers, 
Mich., a sophmore at West- 
ern Michigan University, 
under the cooperative plan, 
operates a shell core ma- 
chine at Dock Foundry Co. 


is offered on a two year plan on a 
full time basis or on a three-year plan 
on a cooperative basis. 

The curriculum is designed to pre- 
pare personnel for the foundry indus- 
try who for the most part will be em- 
ployed as laboratory technicians, 
inspectors, supervisors, and in re- 
search and development. Upon com- 
pleting the foundry and metallurgy 
technology program, a student may 
enroll in the engineering technology 
curriculum for a B.S. degree. 


Central Michigan Plan 


A $500 annual scholarship fund 
has been established at Western 
Michigan University to aid qualified 
students. It is designed to provide 
$125 per student for two students each 
college semester. 

Any high school student living in 
the nine-county area encompassed 
by the Central Michigan Chapter may 
apply for the scholarship. They are 
selected on the basis of academic and 
extra-curricular records and personal 
recommendation. 

Qualifications for support continu- 
ance by a scholarship recipient require 
that he maintain a 2.5 or C-plus 
scholastic average. If cooperative 
training or summer work is involved, 
entailing foundry industrial employ- 
ment, the recipient must work for a 
company which has AFS Central Mich- 
igan membership representation. 





AFS 
Chapter Meetings 


FEBRUARY 
Birmingham District . . See Southeastern 
Regional Conference. 


British Columbia . . Feb. 17 . . Lougheed 
Hotel, Vancouver, B. C. . . Technical 
Session. 


Canton District . . Feb. 2 . . American 
Legion, Massillon, Ohio . . J. Morgan, 
Foresco Co., “Exothermics”. 


Central Illinois . . Feb. 6 . . Vonachen’s 
Junction, Peoria, Ill. . . C. E. Wenninger, 
Beardsley & Piper, “Digging Into Sand 
Fundamentals.” 


Central Indiana . . Feb. 6 . . Athenaeum 
Club, Indianapolis . . G. W. Anselman, 
Anselman Foundry Services, Inc., “Neu 
European Techniques.” Student’s Night. 


Central Ohio . . Feb. 13 . . Seneca Hotel, 
Columbus, Ohio . . J. B. Caine, Foundry 
Consultant, “Cast vs Wrought Materials.” 


Chesapeake . . Feb. 24 . . Baltimore 
Engineers Club, Balitimore, Md. . . L. A. 
Gardner, Pangborn Corp., “Foundry of 
Tomorrow.” 


Chicago . . Feb. 6 . . Chicago Bar Asso- 
ciation, Chicago . . G. Koren, Beardsley 
& Piper Div. of Pettibone Mulliken Corp.., 
“Shell Molding and Coring Equipment.” 


Cincinnati District . . Feb. 13 . . Eaton 
Manor, Hamilton, Ohio. 


Connecticut . . Feb. <8 . . Waverly Inn, 
Cheshire, Conn. . . F. Yrigoyen, Curtis- 
Wright Metals Processing Div., “Shell 
Molding & Shell Cores.” 


Corn Belt . . Feb. 17 . . Town & Coun- 
try Restaurant, Lincoln, Neb. . . G. Di 
Sylvestro, American Colloid Co., “Vein- 
ing & Penetration.” 


Detroit . . Feb. 16 . . Pontiac Motor Co. 
Foundry Division, Tour of Foundry Op- 
erations. 


Eastern Canada . . Feb. 10 . . Sheraton 
Mount-Royal Hotel, Montreal, Que. . . 
Past Chairmen’s Night. 


Eastern New York . . Feb. 20 . . Panet- 
ta’s Restaurant, Menands, N. Y., J. H. 
Schaum, Mopern Castincs, “Why Use 
Metalcastings?” 


Metropolitan . . Feb. 6 . . Military Park 
Hotel, Newark, N. J. . . Old Timers’ 
Night . . C. E. Fausel, Chicago Foundry 
Co., “Reduce Downtime Through Pre- 
ventive Maintenance.” 


Michiana . . Feb. 13 . . Club Normandy, 
Mishawaka, Ind. . . A. B. Sinnett, Amer- 


ican Foundrymen’s Society, Talk and 
Film Plus Presentation to Past Chairman. 


Mid-South . . Feb. 10 . . Hotel Claridge, 
Memphis, Tenn. . . R. A. Colton, Fed- 
erated Metals Corp., “Non-Ferrous Met- 
als.” 


Mo-Kan . . Feb. 16 . . Fairfax Airport, 
Kansas City, Kan. . . D. L. Colwell, 
Apex Smelting Co. . . “Melting, Casting 


and Properties of Aluminum.” 


Northeastern Ohio . . Feb. 2 . . Case 
Institute of Technology . . “How Found- 
ry Sands Affect Casting Surfaces.” . . 
Feb. 4 . . Manger Hotel, Cleveland . . 
Ladies Night. 


Northern California . . Feb. 13 ‘ 
Spenger’s Fish Grotto, Berkeley, Calif., 
J. H. Kimes, Jr., Tennessee Products 
Chemical Corp., “Ductile Iron vs Weld- 
ments & Forgings.” 


Northern Illinois & Southern Wisconsin 

. . Feb. 14. . Frontier Inn, Rockton, II. 
. D. Matter, Ohio Ferro-Alloys Corp. 
. “Ductile Iron.” 


Northwestern Pennsylvania . . Feb. 27 

. Amity Inn, Erie, Pa. .. D. L. La 
Velle, American Smelting & Refining Co., 
“Understanding Mechanical Properties 
and Diagnosing Rejections.” 


Ontario . . Feb. 24 . . Seaway Hotel, 
Toronto D. R. Abbey, “Safety— 
Foundry Frills, Fantasies and Facts.” 
R. E. Crowe, Crowe Foundry Ltd., 
“Customer Service.” 
Oregon . . Feb. 15 . . Park Heathman 
Hotel, Portland, Ore. 


. Feb. 10 . . Engineer’s 


Philadelphia . 
G. Koren, “Resin 


Club, Philadelphia . . 
Sand—Shell Cores.” 


Pittsburgh . . Feb. 20 . . Hotel Webster 
Hall, Pittsburgh, Pa. . . G. M. Ether- 
ington, American Brake Shoe Co., “Shell 
Cores.” 


Quad City . . Feb. 20 . . Le Claire 
Hotel, Moline, Ill. . . G. W. Anselman, 
Anselman Foundry Services, “Pneumatic 
Materials Handling and Its Effect on 
Molding and Core Sand.” 


Rochester . . Feb. 13 . . Chamber of 
Commerce, Rochester, N. Y. . . Joint 
Meeting A. S. M. 


Saginaw Valley . . Feb. 2 . . Fischer's 
Hotel, Frankenmuth, Mich. . . R. Simon, 
Saginaw Malleable Iron Co. and J. Did- 
rer, Chevrolet Saginaw Grey Iron Foun- 
dry, “Application of Plastic Materials in 
the Foundry.” 


St. Louis District . . Feb. 9 . . Edmonds 
Restaurant, St. Louis . . H. P. Stephen- 
son, Pittsburgh Metals Purifying Co., 
Inc., “Exothermics For All Metals.” 


Southeastern Regional Conference A 
Feb. 16-17 . . Read House, Chattanooga, 
Tenn. Sponsored by Tennessee and 
Birmingham Chapters, and University of 
Alabama Student Chapter. 


Southern California . . Feb. 10 . . Rodger 
Young Auditorium, Los Angeles . . J. 
Marden, Eutectic Welding Alloy Corp., 
“New Welding Procedures.” 

Tennessee . . See Southeastern Regional 
Conference. 


Texas . . Feb. 10 . . Texas A & M 
Memorial Student Center, College Sta- 
tion, Texas . . W. C. Jeffery, Mc Wane 
Cast Iron Pipe Co., “Career Opportun- 
ities in the Cast Metals Industry. 


Timberline . . Feb. 15 . . Oxford Hotel, 
Denver, Colo. . . D. L. Colwell, Apex 
Smelting Co., “Melting, Casting & Prop- 
erties of Aluminum.” 


Toledo . . Feb. 1 Heatherdowns 
Country Club, Toledo, Ohio . . G. L. 
Miklos, Western Electric Co., “Quality 
Control.” 

Tri-State . . Feb. 10 . . Ramada Inn, 
Tulsa, Okla. . J. R. Speer, Texas 
Foundries, Inc., “Quality Control In The 
Foundry.” 


Twin City . . Feb. 14 . . Jax Cafe, 
Minneapolis . . T. E. Barlow, Interna- 
tional Minerals & Chemical Corp., “Cu- 
pola Practice.” 


Utah . . Feb. 11 . Valentine Party. 


Western Michigan . . Mar. 6. Bill Stern’s. 
Muskegon, Mich. Plant Visitation, 
West Michigan Steel. 


Western New York . . Feb. 3 . . Shera- 
ton Hotel, Buffalo, N. Y. . . T. E. Bar- 
low, International Minerals & Chemical 
Co., “How To Louse Up A Cupola.” 


Wisconsin Regional Conference . . Feb. 
9-10 . . Hotel Schroeder, Milwaukee. 
Sponsored by Wisconsin Chapter and 
University of Wisconsin. 


MARCH 


Toledo . . Mar. 1 . . Heatherdowns Coun- 
try Club, Toledo, Ohio . . R. Cochran, 
R. Laven & Sons, Inc., “Non-Ferrous 
Melting Practice.” Philip R. Kaliscger, 
Prec’sion Metal Molding, “Aluminum as 
it Affects Permanent Mold and Die Cast- 
ings in Automotive Industry.” 


Canton District . . Mar. 2... Town & 
Country Restaurant, Canton, Ohio . 

J. F. Wallace, Case Institute of Technol- 
ogy, “Gating and Risering of Gray Iron.” 


Piedmont . . Mar. 3 . . Hotel Barringer, 
Charlotte, N. C. . . C. H. Palmer, Newe- 
go Engineering Co., “Small Foundry 
Mechanization.” 


Western New York . . Mar. 3 . . Hotel 
Sheraton, Buffalo, N. Y. . . H. J. Weber, 
American Foundrymen’s Society, “How 
AFS Can Save You Money on Air Pollu- 
tion, Ventilation, and Noise Problems.” 


February 1961 135 





Louthan 
strainer cores 
cut foundry costs 


You minimize casting problems, 
get cleaner castings when you use 
Louthan refractory strainer cores. 
Now available in more sizes and 
shapes—and for steel, iron, brass 
and bronze castings. All provide 
an accurate choke for positive 
control of metal flow, eliminate 
slag and oxide inclusions, 


Write for Free Gating 
and Risering Refrac- 
tory Folder. Complete 
file of specifications on 
all Louthan products. 


LOUTHAN 


EAST LIVERPOOL, OHIO 


A UNIT OF YD CORPORATION 
Refratlories Division 











Circle No. 157, Pages 145-146 
136 modern castings 


Future Meetings 


and Exhibits 


Feb. 9-10 . . AFS Wisconsin Regional 
Foundry Conference. Schroeder Hotel, 
Milwaukee. 


Feb. 14-17 National Metallurgical 
Laboratory, Symposium “Light Metal In- 
dustry in India,’ Auditorium, National 
Metallurgical Laboratory, Jamshedpur, 
India. 


Feb. 16-17 . . AFS Southeastern Re- 
gional Foundry Conference. Read House, 
Chattanooga, Tenn. 


Feb. 22-24 . . Material Handling Insti- 
tute, Pacific Coast Show. Cow Palace, 
San Francisco. 


Feb. 22-24 . . Alloy Casting Institute 
Midwinter Management Meeting, Boca 
Raton, Fla. 


Feb. 26-March 2 . . American Institute 
of Mining, Metallurgical & Petroleum 
Engineers, Annual Meeting. Ambassador 
and Chase-Park Plaza Hotels, St. Louis. 


March 1-2 . . Malleable Founders Socie- 
ty, Technical & Operating Conference. 
Pick Carter Hotel, Cleveland. 


March 5-9 . . American Society of Me- 
chanical Engineers, Gas Turbine Confer- 
ence & Exhibit, Shoreham Hotel, Wash- 
ington, D. C. 


March 11-14 . . Steel Founders’ Society 
of America, Annual Meeting. Drake Ho- 
tel, Chicago. 


March 20-24 . . American Society for 
Metals, Western Metal Exposition & 
Congress, Pan-Pacific Auditorium, Los 
Angeles. 


March 21-30 . . American Chemical So- 
ciety, Spring Meeting. St. Louis. 


April 10-12 . . American Institute of Min- 
ing, Metallurgical & Petroleum Engi- 
neers, Open Hearth Steel Conference. 
Sheraton Hotel, Philadelphia. 


April 12-14 American Institute of 
Mining, Metallurgical and Petroleum En- 
gineers, International Symposium of Ag- 
glomeration, Sheraton Hotel, Philadel- 
phia, Pa. 


April 18-20 Foundry Educational 
Foundation, Annual College-Industry 
Conference. Statler-Hilton Hotel, Cleve- 
land. 


April 18-20 . . American Welding Socie- 
ty, Annual Meeting and Welding Show. 
Commodore Hotel and Coliseum, New 
York. 


May 8-12 . . AFS 65th Castings Con- 


gress, Civic Auditorium, San Francisco. 


May 9-11 . . Material Handling Insti- 
tute, Eastern States Show. Convention 
Hall, Philadelphia. 


May 10-12 . . National Industrial Sand 
Association, Annual Meeting. The Home- 
stead, Hot Springs, Va. 


May 22-25 . . American Society of Me- 
chanical Engineers, Conference and De- 
sign Engineering Show, Cobo Hall, De- 
troit. 


May 22-26 .. American Society of Tool 
and Manufacturing Engineers. Engineer- 
ing Conference and Exhibit, New York 
City. 


June 8-9 . . Malleable Founders Society, 
Annual Meeting. The Broadmoor, Colora- 
do Springs, Colo. 


June 15-16 . . AFS Chapter Officers Con- 
ference. LaSalle Hotel, Chicago. 


June 18-20 . . Alloy Casting Institute, 
Annual Meeting, Hot Springs, Va. 


June 18-24 . . 28th International Found- 
ry Congress, Vienna Imperial Castle, 
Vienna, Austria. 


June 22-24 . . AFS Penn State Regional 
Foundry Conference. Penn State Univer- 
sity, University Park, Pa. 


June 25-30 . . American Society for Test- 
ing Materials, Annual Meeting. Chalfonte 
Haddon Hall, Atlantic City, N. J. 


Sept. 3-8 . . American Chemical Society, 
Fall Meeting. Chicago. 


Sept. 20-23 . . American Ceramic Society, 
Enamel Division, French Lick-Sheraton 
Hotel, French Lick, Ind. 


Sept. 24-26 . . Steel Founders’ Society 
of America, Fall Meeting. The Home- 
stead, Hot Springs, Va. 


Oct. 16-21 . . National Industrial Sand 
Association, Semi-Annual Meeting. The 
Greenbrier, White Sulphur Springs, W. 
Va. 


Oct. 18-20 . . Gray Iron Founders’ So- 
ciety, Annual Meeting. Royal York Hotel, 
Toronto, Ont. 


Oct. 19-21 . . Foundry Equipment Man- 
ufacturers Assn., Annual Meeting. The 
Greenbrier, White Sulphur Springs, W. 
Va. 


Oct. 23-27 American Society for 
Metals, Detroit Metal Show (43rd Na- 
tional Metal Congress and Exposition), 
Cobo Hall, Detroit, Mich. 


Nov. 13-15 . . Steel Founders’ Society 
of America, Technical & Operating Con- 
ference. Pick Carter Hotel, Cleveland. 


Nov. 15-17 . . National Foundry Asso- 
ciation, Annual Meeting. Savoy-Hilton 
Hotel, New York. 





Foundry Trade News 





Barker Foundry Supply Co. . . . Los 
Angeles, named manufacturers repre- 
sentative for WaiMet Alloys Co., 
Dearborn. 


American Steel Foundries . . . Chi- 
cago, has started construction of a 
steel pipe coating and wrapping plant 
in Youngstown, Ohio to be operated 
by their subsidiary; Pipe Line Service 
Corporation. The 94,000 square foot 
plant will be the eighth pipe coating 
plant operated by the company. 


General Refractories Co. . . . Phila- 
delphia, has named Sussman Asbestos 
Co. as Toledo distributor for their 
products. 


Budd Co. Philadelphia, has 
changed both name and address of its 
Canadian subsidiary. Formerly called 
Tatnall Measuring & Nuclear Systems, 
Ltd. and located in Toronto, the di- 
vision, moved to Ontario, will be 
called Budd Instruments, Ltd. 


Dow Chemical Co. . . . has announced 
plans to close the die casting depart- 
ment of its Bay City, Michigan plant. 
Two reasons were cited for the move: 
1) Dow will no longer be in com- 
petition with other die casters who 
are its customers for magnesium die 
casting ingot; and, 2) the establish- 
ment of a customer service laboratory 


Superior Foundry, Inc., 


for die casters has eliminated the need 
to use the plant for development and 
pilot plant work. 


Darling Valve & Mfg. Co... . Wil- 
liamsport, Pa., has recently put into 
operation a newly equipped bronze 
foundry with a melting capacity of 
12,000 Ibs. per day, double that of 
the old foundry. The modernized 
foundry can handle up to 1000-pound 
castings. It is now producing valve 
parts, such as seat rings, stems, bod- 
ies sleeve bearings, disk rings, solid 
disks, wedging mechanisms, yoke 
stems and clamp nuts. 


United Sheet Metal Co. . . . Colum- 
bus, Ohio, has purchased the business 
of Biggs Steel Foundry & Fabricat- 
ing Co., including plant, equipment 
inventory and work in progress, for 
an announced purchased price of 
$257,000. The Biggs plant fabricates 
a wide variety of industrial compo- 
nents, including heat exchangers, pres- 
sure vessels, storage tanks, vulcaniz- 
ers and equipment used in the paper 
industry. The plant, located in Akron, 
has approximately 130,000 square feet 
of floor area on 7-1/2 acres of prop- 
erty. 


International Nickel Co. . . . New 
York, in its development and research 
division, has established a new tech- 


Cleveland, recently won top honors in the annual greater Cleveland 


industrial safety campaign. Superior Foundry operated throughout the second quarter of the 


year without a lost time accident. 


Al Hunt, Superior Foundry Executive Vice-President, and AFS Vice-President, reads the 
citation to the plant’s safety committee. Standing are James Knize, Jesse Payne, Willie Wil- 
liams, William Nowak, and Al McLaughlin. Seated are Jim Sims, Al Hunt, Leroy Payne, and 
Harold Wheeler. Missing from photo is nurse Betty Shroyer, also a committee member 
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The only self- 
contained direct- 
reading optical py- 
rometer for quick 
temperature meas- 
urements of molten 
iron, steel, monel, 
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Send for catalog No. 85. 


the universal 
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Rugged, easy to 
read. Ideal for shell 
molding, core oven, 
mold and die sur- 
face temperature 
measurements. 
Single and double 
ranges from 0- 
300°F to 0-1500°F. 


Send for catalog No. 168. 
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nical service which will deal with 
nickel alloys at elevated temperatures. 
This new high temperature engineer- 
ing section will serve industry on all 
problems arising in the use of materi- 
als in environments at elevated temp- 
eratures. 


Techno Fund, Inc. . . . Columbus, 
Ohio, has acquired interest of the 
Taccone molding machine and other 
products in the line. 


Woodruff & Edwards, Inc. . . . Elgin, 
Ill., sold four divisions to Gerald 
Ruttenberg, owner, Josam Mfg. Co., 


Michigan City, Ind. Ruttenberg sold 
two of the divisions, the foundry and 
machine shop in Elgin, to Woodruff 
& Edwards employees. A. Gordon 
Heitman is president of the new cor- 
poration which retains the name 
Woodruff & Edwards. 


Malleable Founders Society . . . is 
again conducting a redesign contest 
for member companies. Prizes will be 
awarded on the basis of design prob- 
lems solved, significance of the con- 
version to industry cost savings and 
other services to the customer. Per- 
sonnel of all of the Society’s 46 mem- 
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ber companies are eligible. There will 
be five prizes given starting at $100. 
Deadline for entries is March 1, 1961. 


Crucible Steel Co. of America .. . 
Pittsburgh, through its wholly owned 
subsidiary, World Crucible Ltd., has 
established an Australian company, 
Crucible Steel Australia Pty. Ltd. The 
new company will distribute a full 
line of specialty steel products of 
Crucible Steel of Canada and the 
American company. 


Gray Iron Founders’ Society . . . has 
given official recognition to ductile 
iron castings and will promote the 
use of both ductile and gray iron 
castings. Members of the newly 
formed ductile iron committee are: 
John W. Perry, Jr., Grede Foundries, 
Inc., Milwaukee; Hermann P. Good, 
Foundry Div., Textile Machine 
Works, Reading, Pa.; Edward L. 
Roth, Motor Castings Co., West Allis, 
Wis.; Robert W. Jordon, Hamilton 
Foundry, Inec., Hamilton, Ohio; 
George H. Tomkins, Black-Clawson 
Co., Hamilton, Ohio; and Charles A. 
Glenn, Lynchburg Foundry Co., 
Lynchburg, Va. 


Safety Sinders.... 
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Yew Sooke 
for You... 


Silicon and its Binary Systems. A. S. 
Berezhnoi. 256 pages. Consultants 
Bureau Enterprises, Inc., 227 West 
17th St., New York 11. 1960. A crit- 
ical review of data accumulated on 
the physical chemistry of silicon and 
its binary systems. Properties and 
descriptions of the crystal structures 
are presented in detail, and impor- 
tant applications are given. In the 
first part, methods for producing sili- 
con are set down plus its purifica- 
tion, and methods for preparing bi- 
nary compounds of silicon. Some 164 
silicides and their principal charac- 
teristics are listed. 





Successful Managerial Control by Ra- 
tio-Analysis. Spencer A. Tucker. 436 
pages. McGraw-Hill Book Co., 330 
West 42nd St., New York 36. 1961. 
Company data and statistics can be 
reduced to significant mathematical 
ratios in this system of control. Book 
shows how to interrelate these ratios 
to provide managers with tools for 
evaluation, decision-making, remedi- 
al action and long-range planning. 
The book describes how a manager 
can cope with a myriad of facts, 
events, and changes. Information and 
data are drawn from three major 
segments of industrial activity, name- 
ly; production, sales, and finance. 
Over 400 specific ratios are given 
and details are presented for using 
the most important of these, as well 
as for developing others to use in 
specific areas. 


Welding Metallurgy. 122 pages. Amer- 
ican Welding Society, 33 West 39th 
St., New York 18. 1960. The pocket- 
size booklet on ferrous and non-fer- 
ous welding metallurgy has been 
prepared and reviewed by leading 
metallurgists in the United States. 
It is a condensation of the latest 
edition of the Welding Handbook. 
The comprehensive text covers tem- 
perature changes in welding, struc- 
ture of metals, mechanical proper- 
ties of metals, factors influencing 
metal properties, fractures in metals, 
factors affecting weldability, plain 
steel, and low and high-alloy steels, 
nickel, copper, aluminum magnesium, 
titanium and alloys of each. 


KEEP BULK MATERIALS FLOWING FREELY 


— 


ASSURE STEADY MATERIALS FLOW FROM BINS, HOPPERS, CHUTES 


Syntron builds an Electromagnetic Bin Vibrator unit to meet almost every 
requirement. Prevents most types of bulk materials from arching or plug- 
ging in bins, hoppers, and chutes. 


The Electromagnetic drive unit pro- 
duces 3600 instantly controllable vibra- 
tions per minute, providing a steady 
materials flow to processing equipment. 


Every Syntron Electromagnetic Bin 
Vibrator is rugged and durable. The 
absence of mechanical moving parts 
assures long, trouble-free service with 
very little maintenance. 


Keep bulk materials flowing efficiently 
and economically. 
Write for a Syntron Catalog and the 
name of the representative nearest 
you. 
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Let's Get Personal... 





Fred J. Pfarr . . . former AFS Nation- 
al Director, is now sales representa- 
tive for Hines Flask Co., Cleveland. 


Floyd B. Parker . . . is now staff 
specialist, American Radiator & 
Standard Sanitary Corp., Baltimore, 
Md., coordinating enameling opera- 
tions of the company’s foundries. 


James J. Schwalm . . . is now foundry 
sales manager, Archer-Daniels-Mid- 
land Co., Cleveland. He is First Vice- 
Chairman of the AFS Northeastern 
Ohio Chapter. Other appointments: 
William T. Ellison to assistant found- 
ry sales manager; Guy Wolcott, sales 
representative in the Tri-City area: 
Arthur Penters, sales representative 
in the Milwaukee area; J. Alex Dunn, 
sales representative in Western Mich- 
igan area. 


John E. Gotheridge . . . named east- 
ern regional sales manager, Foundry 
Services, Inc., of Cleveland. 


Philip A. Gaebe . . . is product man- 
ager, refractories, Kaiser Refractories 
& Chemicals Div., Kaiser Aluminum 
& Chemicals Sales, Inc. Other ap- 
pointments: Harold B. Davidson, to 
assistant to the general manager at 
Pittsburgh, Pa.; A. S. Arcari to mana- 
ger of sales service for the eastern 
division. 


A. Kemp Stevens . . . is New England 
sales manager, Hartford, Conn., for 
Wellman Bronze & Aluminum Co., 
Cleveland. William F. Trakat, Jr., is 
in charge of sales for the eastern area 
with office at Lansdale, Pa. 


Robert F. Cox . . . is sales engineer, 
Pangborn Corp., Hagerstown, Md. 


R. O. Tibbals . . . works manager of 
the Granite City, Ill., plant of Trans- 
portation Equipment Div., American 
Steel Foundries, is now the firm’s 
vice-president for manufacturing. A. 
P. Steinhauser succeeds Tibbals. 


Russell Plum . . . is now plant man- 
ager, Keokuk Steel Castings Co., 
Keokuk, Iowa. John Strohmaier is 
now superintendent. 


Jerry Grott . . . presently manufac- 
turing manager, Waimet Alloys Co., 
Dearborn, Mich., assumes additional 
duties as technical manager. John 
Fritz, materials manager, will also as- 
sume duties of assistant manufactur- 
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ing manager, and George Haley 
becomes supervisor, quality control. 


John J. Keane .. . and Willem F. H. 
Borman have been appointed to the 
chemical development operation of 
General Electric’s chemical and met- 
allurgical division, Pittsfield, Mass. 


William J. Grede . . . elected chair- 
man of the board of the J. I. Case 
Co., Racine, Wis. John T. Brown, 
who resigned as chairman, was elec- 
ted vice chairman of the board and 
will serve as special assistant to the 
president. 


John R. Ikner . . . has been appointed 
plant manager of Chevrolet Motor 
Division’s gray iron foundry in Sag- 
inaw, Mich., succeeding the late Wil- 
liam C. Schartow. 


Donald Alford was appointed 
office manager of Eastern Malleable 
Iron Co., Wilmington, Del. Vincent 
Neville was appointed purchasing 
agent. 


Floyd B. Parker . . . made staff spe- 
cialist, coordinating cleaning and en- 
ameling operations for the foundries 
of American Standard Corp., with 
headquarters in Baltimore. 


Charles Walter . . . appointed sales 
representative for the Foundry Div., 
DeLaval Steam Turbine Co., Tren- 
ton, N. J. 


. transferred to 


Philadelphia as 


Vincent Tripodi 
Dodge Steel Co., 
metallurgist. 


R. O. Tibbals appointed vice- 
president of manufacturing for the 
Granite City, Ohio, plant of Trans- 
portation Equipment Div., American 
Steel Foundries. 


David W. Boyd . . . named executive 
vice president of Engineering Cast- 
ings, Inc., Marshall, Mich. J. Ray- 
mond Mohlie has been named vice 
president and general manager of the 
firm. 


Stanley B. White . . . is vice presi- 
dent, manufacturing, aluminum, for 
Kaiser Aluminum & Chemical Corp., 
Oakland, Calif. 


W. O. Dick . . . named vice president 
and general manager of Canton Mal- 
leable Iron Co., Canton, Ohio, sub- 


sidiary of Penn Machine Co., Pitts- 
burgh. 


Edgar W. Bliek . .. was named 
division manager of the Foundry and 
Metallurgy Div., Gleason Works, 
Rochester, N. Y. Two other appoint- 
ments at the firm are Alfred J. Mur- 
rer, manager, machine division, and 
Donald L. Whitmore, manager of 
Gleason’s plant in Watford, England. 


Ralph D. Brizzolara . . . has retired 
as vice president of American Steel 
Foundries, Chicago, after 41 years of 
service. 


Arthur G. Witt . . . has been appoint- 
ed general sales manager of the 
Cleveland division of Precision Cast- 
ings Co. 


Martin Manion, executive vice-presi- 
dent, Centre Foundry & Machine Co., 
Wheeling, W. Va. He was active in 
affairs of the Gray Iron Founders’ So- 


ciety. 


Walter Giele, Walter S. Giele Co., 
Lebanon, Pa., former chairman of the 
Philadelphia Chapter and long active 
in its activities. 


Arnold J. Salg, Sr., who had been ac- 
tive in the foundry industry for 54 
years, retiring in 1958. He started as 
a molder’s apprentice at the age of 14 
and had been foundry superintendent 
at plants in Missouri, Michigan, Colo- 
rado, Wisconsin, and Minnesota. 


Alfred C. Barbour, 69, president and 
board chairman of Roessing Bronze 
Co., Pittsburgh, Pa. 


George Arents, 85, founder of the 
American Machine & Foundry Co. in 
1900. 


Edward Fletcher Rigg, assistant sec- 
retary and treasurer, United Engineer- 
ing & Foundry Co., Wilmington, 
Dela. 


A. G. Ealy, Vice-President, Littles- 
town Hardware & Foundry Co., Lit- 
tlestown, Pa. 


Mrs. Leila Wright Pekor, 92, widow 
of the late Charles F. Pekor and presi- 
dent of Pekor Iron Works, Columbus, 
Ga. 





New 
Products 
and Processes 





Fixtures, Accessories Double 
Casting Drilling Operations 


A fixture holding two parts instead 
of one, plus pneumatic feed and 
four-speed spindle multiple-head on 
standard drill press, has more than 
doubled rate of drilling two holes in 
camera parts casting. 

Operator in one motion picks up 
and positions two castings in the fix- 
ture, actuates foot pedal, removes 
castings and substitutes another pair 
in less than 20 seconds. Rockwell 
Mfg. Co. 
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Car-Type Oven Processes 300-Ton 
Load for Foundry in Pennsylvania 


Car-type oven, processes a 300-ton 
load at temperature up to 800 F. in 
Pennsylvania foundry. Believed to be 
the largest of its kind in the world, 
the combination gas and oil fired 
recirculating air heating system pro- 
vides ten million BTUs per hour. The 
door opening is 16 feet wide and 18 
feet high with a useful inside work 
space of 11,000 cubic feet. Both the 
heavy-duty, sub-floor car moving sys- 
tem and the doors at each end of the 
oven are push-button controlled. 
Coleman Co. 

Circle No. 2, Pages 145-146 


New Ultrasonic Flaw Detector 
Features Increased Accuracy 


Equipped with a newly developed 
caliper attachment, ultrasonic flaw de- 
tector may be used to measure thick- 
ness of metals and plastics, from one 
side, to accuracies within plus or 
minus 0.010 inch. 

Operation of caliper consists of 
fixed, scribed, vertical line, and a 
second line on a slider, movable 
across face of cathode ray tube. 


What’s new in foundry methods and equipment? Summaries 
of many are presented below. Circle corresponding number on 
free postcard, page 145. Mail it to us; we'll do the rest! 


Synchronized dial indicator measures 
amount of motion, permitting opera- 
tor to determine thickness directly, 
with calculation or interpolation. Al- 
though pulse-echo equipment is prin- 
cipally used to ascertain presence of 
hidden discontinuities, voids, slag in- 
clusions and serve porosity, new ac- 
cessory permits accurate location of 
these and similar flaws. Branson In- 
struments, Inc. 
Circle No. 3, Pages 145-146 


High Production Wet Blaster 
Replaces Many Hand Operations 


High production wet blaster can be 
used to replace hand operations such 
as cleaning, de-burring or de-scaling 
hard-to-reach areas. 

Featuring stainless steel construc- 
tion, pull-push controls, indicating 
lights and other highlights, unit pro- 
vides reliable performance since 
pumps and moving parts have been 
eliminated from the _blast-circuit. 
Hydra & Power Blast Mfg. Div., Au- 
tomation Services, Inc. 
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Powder Lance Eliminates Noise 
In Demolishing Concrete Walls 


Powder lance burns through con- 
crete without noise or vibration. Mix- 
ture of oxygen and metallic powder 
produces extremely high temperature 
reaction, melting concrete and other 
ferrous and non-ferrous materials. 
Linde Co., Div., Union Carbide Corp. 

Circle No. 5, Pages 145-146 


Two Lubricants Aid in Improved 

Die Casting Surface Finish 
Achieving a micro-smooth surface 

finish in gravity die casting with alu- 

minum alloys has been accomplished 

by Akron Die Casting Co. Process is 


used in casting missile and aircraft 
valves, high pressure fittings, aircraft 
accumulators, aircraft wheels, pump 
bodies, tire mold dies, small cylinder 
heads and outboard motor parts. 

Process consists of tipping casting 
machine to pour any standard alu- 
minum alloy into cavity. When the 
cavity is filled, machine returns to 
rest position and the casting removed. 
Firm coats die cavities with two 
lubricants, one a dispersion of col- 
loidal graphite in water and other is 
a dispersion of vermiculite in water. 
Acheson Colloids Co. 
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Controlled-Atmosphere Furnace 
Treats Missile, Rocket Cases 


Controlled-atmosphere, bottom 
quench, gantry furnace for heat treat- 
ing missile and rocket motor cases and 
other metal components has been 
placed in operation at company’s Los 
Angeles plant. 

Air Force certified, the new furnace 
is electrically heated. Using staurable 
core reactors, it has three control zones 
of 115 KW each, and operates be- 
tween 250 and 2050 F. Lindberg 
Steel Treating Co. 
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Automatic Centrifugal Casting 
Machine Increases Production 


Some advantages of centrifugal 
casting system and machines are 
pointed out by company. Claims ad- 
vanced include: (a) Lighter castings 
can be produced than by conventional 
machines; (b) Machines give higher 
production with less manpower; (c) 
Castings produced are of better quali- 
ty, than those produced by present 
methods, since there is practically no 
turbulence in the die during the 
spinning operation. 

Units are automatic. Only opera- 
tion carried out by the attendant is 
pouring molten metal into the cru- 
cible and switching it on. F. E. 
(North America) Ltd. 
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Rotary Shotblast Table Employs 
Impellers for Cleaning Action 


Rotary shotblast tables require no 
compressed air. They are self-con- 
tained units which can be used where 
surfaces of castings or other metal ar- 
ticles have to be cleaned or rough- 
ened. 

Principal structural parts are ro- 
tary fettling tables and high duty 
impeller system. Throughout of shot 
per impeller ranges from 66-132 


February 1961 141 





pounds per minute. Impellers are so 
arranged that work pieces lying on 
the table are subjected as uniformly 
as possible to impact of the shot. 
Conveyor & Shotblast Ltd. 
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Temperature Measuring Unit 
Operates On Solids 


Units for accurate temperature reg- 
ulation are operated through variation 
in expansion of different solids. Con- 
trols use sturdy tube of one metal 
plus inner tube or rod of another 
material. 

As temperature increases, outer tube 
expands at greater rate than inner 
tube or rod. Since tube is fixed to 
instrument head, difference in expan- 
sion rate causes inner member to 
move relative to instrument head, al- 
lowing lever to move down. This 
actuates a micro switch, cutting off 
heat. On a temperature drop reverse 
is true. Burling Instruments Co. 
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Automatic Zinc Die Cast Machine 
Features Improved Controls 


Fully automatic zinc die casting 
machine features new, ultra-sensitive 
pressure switch with infinite adjust- 
ment, in series with a wide tolerance 
micro-switch. Unit feels foreign mat- 
ter flash or a stuck casting between 
dies as they lock up. 

Any unejected casting or foreign 
matter causes die to retract and stop 
cycle. DCMT Sales Corp. 
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High Temperature Parting Agent 
Avoids Build-Up on Cores, Boxes 


Foundry parting agent, effective for 
parting urea cores made in dielec- 
tric furnaces from the core boxes, 
withstands high temperatures which 
allows effective parting. Applied from 
an aerosol spray container, submicron 
particle sizes of the material avoids 
build up on cores or core boxes. Alla- 
co Products. 
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Rubber-Tired Tractor Shovels 
Help Solve Spillage Problem 


To help solve the problem of spill- 
age of bulk materials during trans- 
portation within the plant, firm has 
developed rubber-tired, tractor- 
shovels with 2000, 2500 and 3000- 
pound operating capacities. 

Side sheets of the new buckets on 
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units are curved to conform to an 

arc traveled by a combination striker- 

bar-spillguard. Device hydraulically 

moves through arc from top side of 

back of bucket to front and removes 

excess material. Frank G. Hough Co. 
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Car Shaker Expedites Unloading 
of Solidly Packed Materials 


Car shaker expedites unloading of 
heavy, solidly packed materials from 
open top hopper bottom railroad cars. 
Shaker imparts a heavy impact to top 
of car side, together with a powerful 
blow against car side just over pock- 
ets. These rapid, strong blows at pock- 
ets speed flow of material from car. 

For a rapid discharge of stubborn 
materials, two shakers may be used, 
one at each end of car on same side 
or on opposite sides. Eastern Con- 
structors, Inc. 
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Integrated Shell Sand Coating 
Plant Is Easily Installed 


New shell sand coating plant for 
resin coating sand to be used in mak- 
ing shell cores for shell molds is avail- 
able. 

Auxiliary and control equipment is 
integrated and mounted on a heavy 
steel bed. Plant is completely wired 
and piped. At installation, requires 
only connecting air lines and electric 
power to the control panel. Shalco 
Div., National Acme. 
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Compound Cuts Grain Size, Increases 
Structural Strength in Aluminum 


Metallurgical compound reduces 


grain size and increases structural 
strength in aluminum and aluminum- 
alloy castings. Available in five grades 
for treatment of various alloys, and 
as tablets or blocks. 

In addition to improving metal 
strength, compound enhances feeding 
properties of melt, increases resistance 
to hot tearing, and reduces or elim- 
inates homogenizing. Foundry Serv- 
ices, Inc. 
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Heavy-Duty Industrial X-Ray Unit 
Features Unusual Sharpness 


Heavy-duty industrial x-ray ma- 
chine that produces images of “un- 
matched sharpness” for testing and 
inspection has been developed. Sharp- 
er x-ray pictures are made possible 


by tube’s 0.012-inch focal spot, small- 
est of any x-ray unit. 

Unit has a rotating anode tube with 
a continuous rating of 6 milliamperes 
at 150 kilovolts, twice the output of 
a stationary anode tube. Machine can 
reveal very small defects and is espe- 
cially suited for industries requiring 
large amounts of non-destructive in- 
spection. Picker X-Ray Corp. 
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Flourspar Briquettes Permit 
Better Control of Additions 


Flourspar in briquette form permits 
treating material as a carefully con- 
trolled part of charge rather than a 
haphazard addition of a variable 
quantity occasioned by necessity for 
shovelling. 

This reducing of variables to an 
absolute minimum prevents costly 
mistakes such as off-chemistry heats 
in steel making. Each briquette guar- 
anteed to be at least 95 per cent 
units of purity. Main feature of flour- 
spar in briquette form is convenience 
of receiving and handling material 
in mills. Most important advantage of 
the product is that it is “acid grade” 
(minimum 95% effective CaF2) com- 
pared to conventional metallurgical 
grade (approximately 72% effective 
CaF2). Glen-Gery Shale Brick Corp. 
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Simple Changes Quickly Adapt 
Machine for Various Tests 


All materials such as metal, plas- 
tics, wire, etc., can be easily tested. 
Simple changes in grips quickly 
adapts basic instrument for tests of 
tensile, compression, transverse and 
shear forces. 

Operation is by a calibrated pendu- 
lum. Guaranteed accurate within 1/2 
of 1% of indicated reading in accord- 
ance with A.S.T.M. requirements. 
W. C. Dillon & Co. 
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Easily Adjustable Manhole Frame 
Eliminates Many Costly Operations 


New manhole frame has six-inch 
vertical adjustment, eliminating reset 
costs, shimming, and paved-over man- 
hole covers. The frame conforms to 
crown and grade simultaneous and is 
adjusted by one man in minutes. Unit 
has infinite adjustment from 0 to six 
inches. Foundry inquiries for man- 
ufacturing are invited. Adjusta-A- 
Frame Corp. 
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Aluminum products for deoxidizing 
molten steel are described in 
this 4-page folder. Products include 
bars which are castings of metallur- 
gical aluminum to be wedged on the 
end of a long steel rod and plunged 
into the molten steel bath in either 
furnace or ladles. Brown Aluminum 
& Chemical Co. 
Circle No. 49, Pages 145-146 


Reducing impact shock . . . Booklet 
describes resilient material, Fabre- 
eka, which absorbs vibration from 
machines such as jolt molders, tum- 
bling barrels and shakeout machines. 
Fabreeka Products Co. 
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Dust collector . . . wet, inertial unit, 
collects over 99 per cent of all dust 
particles 5 microns and larger, 92 per 
cent of 2-micron dust, and substantial 
amounts of smaller dust. Twelve-page 
catalog shows typical applications, 
charts, and graphs. Western Precipi- 
tation Div., Joy Mfg. Co. 
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Sensater hydraulic crane . . . operates 
under extreme conditions such as dust, 
grit, moisture, corrosion, and impact. 
Operations of unit and typical instal- 
lations are contained in 4-p catalog. 
Martin Decker Co. 
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Uses for mischmetal in ductile iron 
. . » bibliography, contains 27 recent 
references. Cerium Metals & Alloys 
Div., Ronson Metals Corp. 
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Shaft mounted and flange mounted 
drives . . . bulletin, 36 pp, includes 
new series of drives covering a range 
up to 44,000 Ib/in., and new dimen- 
sional data and engineering drawings. 
Falk Corp. 
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COz fire fighting equipment . . . for 
metal working industry booklet de- 
scribes low-pressure carbon dioxide 
storage units, facilities for service and 


Build an idea file for improvement and profit. 
Circle numbers on literature request card, page 145, 
for manufacturers’ publications. 


supply of carbon dioxide, and high- 
pressure systems for smaller capacity 
needs. Describes three methods of ap- 
plication, direct, total flooding, and 
hose reels. Cardox Div., Chemetron 
Corp. 
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Industrial safety equipment . . . cata- 
log data on safety hooks, safety in- 
sulated hooks, mechanical back-up 
alarms, safety truck steps, and auto 
safety belts. Universal Safety Equip- 
ment Co. 

Circle No. 56, Pages 145-146 


Vacuum spectrometer . . . yields over 
1000 determinations in continuous 8- 


hour operation and may be handled 
by regular laboratory personnel. Gives 
simultaneous quantitative results for 
all important elements including phos- 
phorus, sulfur, and carbon in less than 
2 minutes. Four-page booklet shows 
cut-away drawings and operating fea- 
tures. Applied Research Laboratories. 
Circle No. 57, Pages 145-146 


Cost-cutting materials handling . 
ideas are compiled in 80-p handbook. 
Covers pros and cons on various types, 
specials versus standard trucks, pallet 
versus palletless handling, and how to 
select the right truck for the right job 
Automatic Transportation Co., Div. 
Yale & Towne Mfg. Co. 
Circle No. 58, Pages 145-146 


Magnet drum separators . . . wet, per- 
manent type features non-magnetic, 
corrosion-proof, stainless steel for feed 
box collection tank and a special 
wear-resistant cylinder material. Bul- 
letin contains specifications and di- 
mensions of all sizes. Stearns Mag- 
netic Products Co. 
Circle No. 59, Pages 145-146 


Drill press equipment Catalog 
describes the light-heavyweight 17-in. 
equipment line. Includes illustrations, 
specification data, charts, and tables. 
Instructions given for selecting var- 


SCIENTIFIC 


PRESSURE 


CAST 


MATCHPLATES 


“BUILT 
WITH 


EXTRA 
CARE” 


Not a single 
matchplate leaves 
the Scientific 
Plant without 
rigorous 7-point 
inspection. 


Better equipped than ever before, 
we are continuing to progress 
and thank our many customers. 


THE SCIENTIFIC CAST PRODUCTS CORP. 


1390 East 40th Street * 


Cleveland 3, Ohio 


Circle No. 130, Pages 145-146 
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ious models to suit a wide range of 
job requirements. Walker-Turner Div., 
Rockwell Mfg. Co. 

Circle No. 60, Pages 145-146 


Safety tape . . . guards fingers, wrist, 

and lower forearms from sparks, cuts, 

and puncture wounds during grind- 

ing operations. General Bandages, Inc. 
Circle No. 61, Pages 145-146 


Gearmotors and coupled speed re- 
ducers . . . motorized drives for cranes, 
elevators, fans, machine tools, punch 
presses, etc. are discussed. Included 
are detailed charts showing type of 
motor needed for specific jobs. Howell 
Electric Motors Co. 
Circle No. 62, Pages 145-146 


Belts . . . a detailed eight-page bul- 
letin describes design features and 
performance advantages of new belts 
for heavy and light duty, short and 
long center applications. Manhattan 
Rubber Div., Raybestos-Manhattan 
Co. 
Circle No. 63, Pages 145-146 


Blast cleaning equipment .. . is de- 
scribed and illustrated. In addition to 
photographs and cut-away diagrams, 
the bulletin gives complete dimensions 
and specifications of eight table-rooms, 





NEW MANHOLE FRAME HAS 
6” VERTICAL ADJUSTMENT 


| 


— ars ar Fem 
wore Kime 


NO RESET COSTS 

ONE MAN WITH A WRENCH ADJUSTS IN 
MINUTES 

CONFORMS TO CROWN AND GRADE 
SIMULTANEOUSLY 

ELIMINATES PAVED-OVER MANHOLES 
AMORTIZATION WITH FIRST ADJUSTMENT 
QUICKER INSTALLATION 

INFINITE ADJUSTMENT FROM 0” TO F” 
NO SHIMMING REQUIRED 


FOUNDERS INQUIRIES INVITED 
FOR MANUFACTURING WRITE 


A DwST-A-FRAME CoRP. 
903 Leesburg Pike 
Falls Church, Virginia 
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including the twin-table type, showing 

how each may be tailored to particu- 

lar requirements. Pangborn Corp. 
Circle No. 64, Pages 145-146 


Fume reducing . . . four-page booklet 
presents 11 case histories of typical 
exhaust purifier installations on indus- 
trial vehicles in varied industries. Oxy- 
Catalyst, Inc. 

Circle No. 65, Pages 145-146 


Box Furnaces . . . newest models tea- 
ture heating versatility and increased 
high-quality production. Control pan- 
el is pictured with cut-away drawing. 
General Electric Co. 

Circle No. 66, Pages 145-146 


Metallurgical apparatus . . . illustrates 
and describes such popular laboratory 
machines as cutters, grinders, mount- 
ing presses, portable and table mount- 
ed polishers, electrolytic etchers and 
cleaners. Buehler, Ltd. 

Circle No. 67, Pages 145-146 


Molecular bonding . . . brochure on 
basic technical process information, 
includes information on mechanical 
properties, thermal properties, effects 
on steels, and design considerations. 
Al-Fin Corp. 

Circle No. 68, Pages 145-146 


Aluminum ingot . . . advantages to be 
gained through use of better quality 


ingot are presented in this 12-page 
brochure. Based on a recently com- 
pleted quality control program data 
includes revised terminology, tabular 
information on composition, suggested 
uses, properties and recommended 
thermal treatment of alloys. Aluminum 
Co. of America 
Circle No. 69, Pages 145-146 


Mold erosion . . . is discussed in a 
newsletter. American Colloid Co. 
Circle No. 70, Pages 145-146 


Conveyors . . . bulletin explores mate- 
rials handling with an eye toward 
cost-cutting. Points out 18 ways to 
cut costs and shows photographs of 
actual installations with information 
on equipment used. Shows how car- 
tons can be accumulated on the line 
without build-up of line pressure and 
how all sizes and weights can be 
transported without loss or damage. 
Rapids-Standard Co. 
Circle No. 71, Pages 145-146 


High speed steel . . . complete infor- 
mation on a new high speed steel used 
in high temperature alloys and high 
strength steels is available in a bulle- 
tin describing what is reportedly the 
hardest grade of high speed steel 
perfected to date. Shows how signifi- 


cant cost reductions may be obtained 
in proper applications. Braeburn Alloy 
Steel Corp. 

Circle No. 72, Pages 145-146 


Investment castings - report pre- 
sented before the European Invest- 
ment Casters Ass'n. is available in 
booklet form. Such subjects as Amer- 
ican investment casting industry sta- 
tistics and important developments in 
investment casting alloys, are dis- 
cussed. Report also covers the future 
for investment castings in the automo- 
tive gas turbine engine market, trends 
in use of castings in American avia- 
tion and other allied topics. WaiMet 
Alloys Co. 
Circle No. 73, Pages 145-146 


Custom alloy steel castings . . . catalog 
contains technical data on heat, corro- 
sion, and abrasion resistant alloy 
steels. Charts listing nearly half of the 
more than 100 available cast alloys 
are included as well as descriptions of 
services and casting methods. Esco 
Corp. 
Circle No. 74, Pages 145-146 


Diesel engines . . . recently intro- 

duced, are explained in 8-p catalog. 

Includes performance curves and 

charts, illustrations, and cut-aways of 

important components of these 100- 

210 hp class. Allis-Chalmers Mfg. Co. 
Circle No. 75, Pages 145-146 


Aluminum alloys that develop 
superior mechanical properties with- 
out heat treatment are described in 
detail. Material is said to possess ex- 
cellent machinability. Features include 
chemical composition, physical proper- 
ties, plaster and permanent mold 
characteristics of the material. Apex 
Smelting Co. 
Circle No. 76, Pages 145-146 


Air control valves . . . are the subject 
of a quick reference specification cata- 
log available now. Design character- 
istics of both manual and mechanical 
valves are presented along with all 
standard accessories and their uses. 
Hoffman Valves, Inc. 
Circle No. 77, Pages 145-146 


Laboratory flotation machine . . . may 
be used for agitation, aeration, and 
attrition scrubbing in addition to 
floatation process testing. Brochure 
describes two models. Denver Equip- 
ment Co. 

Circle No. 78, Pages 145-146 


Conduction-type drum cooler . 

handles fine materials at high tem- 
peratures, such as foundry sand and 
cools them rapidly. Large amount of 
conduction cooling requires relatively 
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Are you looking for information on any of the subjects listed in the 
left hand column? Our Mopern Castincs advertisers have carefully 
prepared important material on each of these topics to help advance 
your metalcasting practices. You will find it on the page shown opposite 
the subject of your interest. 


Technical literature is also available on these and many other subjects. 
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Sand Binders 
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short time in drum. Bulletin covers 
operating principles. Link-Belt Co. 
Circle No. 79, Pages 145-146 


Self-aging aluminum alloy .. . with 
mechanical properties equivalent to 
heat-treated alloys are described. Bro- 
chure lists specifications and nominal 
composition, tabulates physical and 
mechanical properties and gives de- 
tails of casting methods, dimensional 
stability, corrosion resistance, machin- 
ability and welding, brazing and plat- 
ing techniques. American Smelting & 
Refining Co. 
Circle No. 80, Pages 145-146 


Grinding wheel standards . . . for 
shapes and sizes have been approved 
by the American Standards Associa- 
tion. New standards classify, accord- 
ing to 12 end use categories, the 
shapes and sizes of grinding wheels 
which are considered standard by in- 
dustry. Grinding Wheel Institute. 
Circle No. 81, Pages 145-146 


High-temperature box furnaces . . 

with molybdenum resistors, operate at 

2300 F. or 3200 F. Four-page bulletin 

describes construction features and 

drawings explain insulation system in 

both models. General Electric Co. 
Circle No. 82, Pages 145-146 


Briquetting presses . . . convert chips, 
turnings, and borings into high grade 


scrap. Produces up to 9 tons per hour 
into dense cylindrical briquetts which 
can be charged directly into cupola. 
Bulletin shows various capacities of 
six models. Milwaukee Foundry 
Equipment Div., SPO, Inc. 

Circle No. 83, Pages 145-146 


Convertible band saw . . . can be 
used as horizontal cut-off saw or as 
upright band saw for cutting angles, 
slots, notches, and bevels. Optional 
wheels give complete mobility. Bul- 
letin covers descriptive details. Wells 
Mfg. Corp. 
Circle No. 84, Pages 145-146 


Aftercoolers . . . for small or medium 
sized compressed air systems separates 
moisture by gravity to float trap 
where it is automatically ejected. Of- 
fered with optional automatic cooling 
water shut-off and in horizontal de- 
sign for overhead lines. Bulletin de- 
scribes and illustrates both types. Jas. 
A. Murphy & Co. 
Circle No. 85, Pages 145-146 


Handling bulk materials . . . by means 
of bucket elevators is described in a 
22-page booklet. Engineering data on 
various types of bucket elevators and 
recommendations on grades of belting 
for materials of different weights, abra- 


siveness and temperature are given. 

Tables on steel elevator buckets, 

trouble shooting and belt splicing and 

a glossary of bucket elevator terms, 

are also included. Hewitt-Robins, Inc. 
Circle No. 86, Pages 145-146 


Fasteners . . . three data sheets are 
available on precision fasteners. De- 
scribed are locked-in studs, press-lock 
principle and the one-piece locked-in 
insert. Ideas for practical applications 
are also presented. Rosan, Inc. 

Circle No. 87, Pages 145-146 


Rotary kilns . . . literature is available 
on a basic brick used in the hot zone 
of the rotary kilns. It explains prop- 
erties, applications, advantages, and 
chemical analysis and _ installation 
data. Pangborn Corp. 

Circle No. 88, Pages 145-146 


Insulation . . . a new light-weight 
refractory fiber form is described on 
a product information sheet. Lists the 
available forms, recommended uses, 
and advantages of the chemically 
stable material. Tabular data included 
are thermal conductivity at various 
densities and temperatures, and _ list- 
ines of standard densities and thick- 
nesses. Johns-Manville Corp. 

Circle No. 89, Pages 145-146 


Relays . . . booklet describes a com- 
pletely integrated line of control re- 
lays available, by means of color- 
coded information on conversion kits 
for modifying relays. Seven color-lo- 
cation diagrams show how and where 
to use conversion kits on standard 
mounting plates. Coil application data 
show how to select magnet coils for 
relays with any possible circuit ar- 
rangement. Clark Controller Co. 
Circle No. 90, Pages 145-146 


Vacuum spectrometer . . . yields over 
1000 determinations in continous 8- 
hour operation and may be handled 
by regular laboratory personnel. Gives 
simultaneous quantitative results for 
all important elements including phos- 
phorus, sulfur, and carbon in less than 
2 minutes. Four-page booklet shows 
cutaway drawings and operating fea- 
tures. Applied Research Laboratories, 
Inc. 
Circle No. 91, Pages 145-146 


Cost-cutting materials handling . . 
ideas are compiled in 80-p handbook. 
Covers pros and cons on various types, 
specials versus standard trucks, pallet 
versus palletless handling, and how to 
select the right truck for the right job. 
Automatic Transportation Co., Div. 
Yale & Towne Mfg. Co. 
Circle No. 92, Pages 145-146 


training films 


The following list of motion pictures 
and film strips will prove useful in edu- 
cating your personrel to better perform 
their jobs. Circle the appropriate num- 
ber on the Literature Request Card. 


Automatic Blow Squeeze . . . sound and 
color film, 12 min. Shows a_ highly 
mechanized molding line. Donated to 
AFS by Osborn Mfg. Co., Cleveland, 
available to AFS Chapters without cost 
except for transportation. American 
Foundrymen’s Society. 
Circle No. 93, Pages 145-146 


Fork Lift Trucks . . . sound and color 
slide film, 20 min. Illustrates application 
of 15,000 to 40,000 Ib capacity pneu- 
matic-tired fork trucks in outdoor appli- 
cations. Available without charge. Re- 
quest “Dollars and Sense,” Slide Film 
Dept., Industrial Truck Div., Clark 
Equipment Co., Battle Creek, Mich. 
Circle No. 94, Pages 145-146 


Cast Metals and You . . . sponsored by 
AFS Education Division, 16 mm, color 
and sound, 22 min. Shows role of cast- 
ings in every day life, emphasizes 
career opportunities, training facilities, 
typical examples of cast metal operations. 
Free to civic and educational institu- 
tions; $10 per showing to others. Amer- 
ican Foundrymen’s Society. 
Circle No. 95, Pages 145-146 


Study of Vertical Gating Design 
16 mm, color and sound, 32 min. Shows 
technique to reduce turbulence to a 
minimum during pouring of castings 
having a height of at least 30 in. Rental: 
$20 per showing plus transportation. 
American Foundrymen’s Society. 

Circle No. 96, Pages 145-146 


Effect of Horizontal Gating Design on 
Casting Quality 16 mm, color and 
sound, 35 min. Shows study of the 
hydro-dynamic behavior of metal poured 
into mold and the effect of design 
changes in the gating system to eliminate 
turbulence and aspiration of gases re- 
sulting in defective castings. Rental: $20 
per showing plus transportation. Ameri- 
can Foundrymen’s Society. 
Circle No, 97, Pages 145-146 


Die casting: how else would you make 
it . . . 16-mm, sound and color film, 
35 min., is available without cost to 
industrial organizations, schools, colleges, 
technical groups and clubs. Produced by 
American Zinc Institute and being dis- 
tributed by Modern Talking Picture 
Service, Inc., Dept. MC, East 54th St., 
New York, N. Y. 
Circle No. 98, Pages 145-146 


Zinc controls corrosion . . . 16-mm, sound 
and color film by American Zinc Insti- 
tute. No charge to industrial organiza- 
tions, schools, colleges, technical groups 
and clubs. Running time, 38 min. Dis- 
tributed by Modern Talking Picture 
Service, Inc., Dept. MC, 3 East 54th 
St., New York, N. Y. 
Circle No. 99, Pages 145-146 
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ABRASIVE BELT SWING GRINDERS 
A Futy Line or 20 Stranparp Mopets for ALL 


Job-Rated General and most specific production requirements. 
1.G & P 6-72 Unit 2. Medium Duty Units ; 
3. Heavy Duty Units 4. Xtra Heavy Duty Units 


to Your Needs Available from 2 HP up. Air or Spring Tensioning. 


Belt sizes 2” thru 6” x 72” thru 132” long. 


The right combination of size and power will fit YOUR job, whether Weld 
Removal, Casting Clean Up or Polishing. Belt Swings can SAVE you money. 
Write for literature. 


2530C WINTHROP aa © | 
rinding an 
on C POT hing Machinery Corp. 


Circle No. 161, Pages 145-146 














- 
KEEP THE LINE RUNNING! 


Why shut it down to open up the tuyeres and the slag hole? Shutdowns 
are costly. Use SUPERFLUX. The thinner and more active slag will 
give you smoother operation, and cleaner iron of more uniform analysis. 
SUPERFLUX will pay for itself many times over. 


Ductile iron makers are strong in their praises of LADLE FLUX SF- 
100. It saves them time, money, and refractory. 


Briquetted Cupola Flux 


SUPERFLUX MFG. CO. 


16125 Cleophus Pkwy. Allen Park, Michigan 





Sales Agents 
MILLER AND COMPANY Chicago Cincinnati St. Louis 
HICKMAN, WILLIAMS & CO. Philadelphia New York Cleveland Pittsburgh 
SCOTT BRIQUETTED PRODUCTS Welland, Ontario 
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Classified Advertising 


For Sale, Help Wanted, Personals, Engineering Service, etc., set solid . . 
10c per word, 30 words minimum, prepaid. Box num- 


minimum, prepaid. Positions Wanted . . 


ber, care of Modern Castings, counts as 10 words. Display Classified . . 
1-time, $22.00 6-time, $20.00 per insertion; 


width, per inch . . 
prepaid. 


35¢ per word, 30 words 


Based on per-column 
12-time, $18.00 per insertion; 


HELP WANTED ED 


MANUFACTURERS REPRESENTATIVE 

Manufacturer of quality products wants rep- 
resentatives for the Washington, Oregon area; 
the Alabama area and the Texas area. Excel- 
lent, repeat business products. Exclusive rep- 
resentation will be awarded to qualified rep- 
resentatives. Send brief resume. All replies 
confidential. Box B-112 H, MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ill. 


FOUNDRY SUPERINTENDENT: For foundry 
in midwest producing large gray iron and 
ductile iron castings. Must be capable of tak- 
ing complete charge. Box B-110 H, MODERN 
CASTINGS, Golf and Wolf Roads, Des Plaines, 








METALLURGIST With investment casting 
experience. Forward resume with salary re- 
quirements. Location—Philadelphia area. Box 
B-109 H, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Iil. 


FOUNDRY FOREMAN, highest caliber indi- 
vidual for very responsible position with excep- 
tional growth potential, to supervise molding, 
pouring, coreroom, and shakeout; experience 
in corrosion resisting steel desirable. Box B-108 
H, MODERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Iil. 

FOUNDRY EQUIPMENT AND SUPPLY 
SALESMAN— Qualified man wanted to cover 
Illinois and Indiana for Foundry Supply 
House. Complete knowledge essential. Car fur- 
nished. Reply Box B-100 H, MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ill. 





MANUFACTURERS AGENT OR AGENTS to 
cover five states: Ohio, Indiana, Illinois, Mich- 
igan, Wisconsin. Represent New York house 
sale equipment supplies precision investment 
casting foundries. Protected area, liberal com- 
mission. Box A-100 H, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Ill. 


NON-FERROUS FOUNDRY SUPERINTEND- 
ENT for well-known jobbing foundry in 
Chicago suburb. Strong metallurgical back- 
ground required. Please send detailed resume, 
including salary requirements. Box B-113 H, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ill. 








FOUNDRYMEN 
when you need SUPERVISORY or 
TECHNICAL men why not consult a 
man with actual foundry experience 
plus 15 years in finding and placing 
FOUNDRY PERSONNEL. 

Or if you are a FOUNDRYMAN 
looking for a new position you will 
want the advantages of this experience 
and close contact with employers 
throughout the country. 

For action contact: John Cope 
DRAKE PERSONNEL, TNC. 
29 E. Madison St., Chicago 2, Hlinois 

Financial 6-87 











WA NTED TO BUY 


WANTED 
Wheelabrator Tumblast—Rubber belt or Steel 
Flight Machines 1950 or later. Box B-105 W, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Iil. 


WANTED 
Foundry Equipment all types “What may be 
obsolete to you,’"’ We may be able to use. 
Box B-104 W, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Ill. 


WANTED 
Simpson #3—F Muller or Beardsley Piper 
#80 1952 or Later. Box B-103 W, MODERN 
CASTINGS, Golf and Wolf Roads, Des Plaines, 
Tl. 





WANTED 
Beardsley & Piper Mulbaro 
Beardsley & Piper Screenerator 
Core Blowers—Bench & Floor to 125% Core 
Box B-102 W, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Ill. 





WANTED 
Molding Machines 
Osborns 275 
Osborns 276 
Osborns Rotolifts 
Box B-101 W, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Il. 





FOUNDRY METALLURGIST 
$10,000 to $12,000 
and 
JR. FOUNDRY METALLURGIST 
$7,200 to $8,400 
positions offer advancement and 
companies well respected. 
the expenses. Contact 


Both 

are with 

Clients assume 

Paul Sheldon 
MONARCH PERSONNEL 

28 East Jackson Blvd. Chicago 4, Illinois 











PLANT ENGINEERS 
Experienced on layout of all types 
of foundry equipment, material 
handling and material flows. Send 
complete details on work history, 
education and family status. In- 
clude recent photograph. All re- 
plies confidential. Box F-140, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Il. 











POSITION WANTED 


PATTERN ENGINEER—SUPERVISOR. 
Eighteen years experience in ferrous foundries 
and pattern shops. Familiar with all phases 
core room and foundry practice, gating, riser- 
ing, pattern and casting design and shell 
molding. Box B-106 P, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Ill. 


FOUNDRY SUPERINTENDENT, metallurgist 
with experience in quality control and trouble 
shooting. Knows gating, risering, melting and 
pouring practices, plus sand. Been liaison be- 
tween foundry, pattern shop, machine shop and 
engineering. Box B-114 P, MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ill. 


ENGINEERING SERV ICES 





FOUNDRY CONSULTANT — NON-FER- 
ROUS Sand casting — permanent mold cast- 
ing — centrifugal casting — in aluminum — 
brasses — bronzes — 30% leaded bronze 
— aircraft quality bearings and castings — 
ED JENKINS, West Palm Beach, Florida — 
PHONE: Temple 2-8685. 


FOR SALE 





Detroit Rocking Indirect Arc Electric 
Furnace Type LFC, 125 KW, Ca- 
pacity 350 Ibs. cold scrap, 500 Ibs. of 
molten metal. Two shells, complete 
with automatic electrode control, main 
control panel and power transformers 
for 12,000 volt primary power supply. 
All equipment used very little and in 
excellent condition. Immediately avail- 
able. Make offer to: Box B-111 S, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, IIl. 











3-Phase Are Furnace, Moore Rapid ‘Lectro- 
melt, size T, 4000/2300 volt, 60-cycle, 500 
Ib./hr. capacity, with control panel, less trans- 
former and transformer controls. Make offer 
to, or obtain further information from, Linde 
Company, Laboratory Works Engineering De- 
partment, 1500 Polco Street, Indianapolis 24, 
Indiana. 





QUALITY EQUIPMENT 
SAVE AT LEAST 50% 
SIMPSON #3, U.D. Sand Muller 
B & P #70 Speedmuller 
B & P Motive Speedslinger 
B & P Hydra-slinger, 2 speed 
48” x 42” WHEELABRATOR 
Tumblast 


UNIVERSAL 
Box 873, Reading, Pa. 


Mach'y - 3 wip’t Co, 
3-5103 





ONE USED #3 UNIT DRIVE SIMPSON 
MULLER. Good condition. Box B-107 8, MOD- 
ERN CASTINGS, Gelf and Wolf Roads, Des 
Plaines, Il. 





Casting Quality 
Chart Reprints 


It is still possible to obtain 
single or quantity copies of the 
informative, two-color Casting 
Quality Chart reprinted from the 
October ‘60 issue of MODERN 
CASTINGS. 


A personal copy of the chart, 
which lists casting defects and 
remedies in easy-to-follow form, 
is free to readers. Additional 
copies for convenient plant or 
office use . . . the chart is suit- 
able for mounting on the wall 

. can be ordered at 25¢ each. 


With orders being filled on a 
first-come, first-served basis, 
readers are asked to write as 
soon as possible. 


Quantity orders will also be 
filled promptly. 


Circle No. 120, Pages 145-146 
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How can one cupola . . . meet maximum de- 
mands of vacillating production needs? Sealed 
Power Corp., Muskegon, Mich., has a good an- 
swer to this one. John Von Haver, Foundry Mana- 
ger, explained to me how they meet the problem 
by lining the cupola down to 36 inches inside 
diameter when production needs are lowest. Then 
when business picks up they let lining burn back 
to give melting rate required. Maximum output 
is obtained when lined to an inside diameter of 
56 inches. The same ingenuity can be used to 
spread cupola melting campaign out for a longer 
day or speeding it up for fast pour-off. This 
choice depends of course on the nature of mold- 
ing-pouring integration in each individual shop. 
So variable cupola diameter is one way of intro- 
ducing additional flexibility on your foundry op- 
erations. 


While walking through the Oberdorfer Foundry 
in Syracuse, N. Y. . . . largest independent non- 


ferrous foundry in the United States . . . Bill Dunn, 
assistant to the president, pointed out a few in- 
novations well worth passing onto MODERN 
CASTINGS readers: 


1. If you have intermittent need for a number 
of core sand mixes, store them in hoppers that 
can be transported by fork-lift truck to the muller, 
to storage racks, and to core making stations. 
Watch MODERN CASTINGS for a complete story 
on this practice soon! 


2. Counteract moisture condensation on cold 
patterns by mounting on molding machines infra 
red lights aimed at pattern surface. 

3. Every time molder sets a completed mold 
on the roller conveyor behind him it actuates a 
switch which turns on electric power to drive the 
rollers. Timing switch shuts off power as soon as 
the line of molds has moved down far enough to 
make room for setting next mold on the conveyor. 
Not only does this save a lot of time but also a 
lot of muscle if molder has to push a whole line 
of molds on dead rollers each time he clears a 
space for the next mold. 


modern castings 





| never come away from a foundry visit with- 
out feeling that every foundryman should make a 
point of getting out at least once a month to 
visit a foundry in his area. You can’t help but 
benefit from seeing what the other fellow is do- 
ing. And you can often make suggestions that 
will help him. American Foundrymen’s Society 
Chapters and Regional Conferences have found 
plant visits one of the most popular items on 
their programs. Instead of wishing we could af- 
ford to tour European foundries why not see 
“America’s Foundries First’? Language will be no 
problem, much of what you see is readily appli- 
cable to your own operations, and you don’t need 
a month’s vacation and $2000 to do it. Get 
acquainted with your neighbors, the foundry you 
help may be your own. 


Pull for Quality . . . Push for Quality . . . these 
messages greet every foundry employee as he 
pushes or pulls a door open in the Rock Island 
Foundry of International Harvester Co. By con- 
stant repetition of this important word—QUALI- 
TY—it is soon reflected in everyone’s work and in 
the end product—quality castings. 


Digging a casting out of a pit mold. . . is usually 
a laborious task. And if it is cement molding sand 
the job is even worse. George Martin, Foundry 
Superintendent at Chambersburg Engineering 
Co., showed me how they have managed to 
mechanize this traditionally tedious hand labor 
operation. They bought a rubber tired tractor 
equipped with a front-end loader on one end 
and a back-hoe on the other. One man using the 
back-hoe can now dig out a 20 x 20 x 6 foot pit 
mold in eight hours. Previously it required 55 
man-hours of hard hot dusty hand labor. Besides 
saving time and money Chambersburg has made 
their foundry a better place to work through 
imagineering. 

Look around your own shop and decide which 
job you will like to do the least. Then do your 
best to clean it up. 
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BINDERS 

CUT OUT 

FOR EVERY 
CORE PROCESS 


1. BINDERS FOR EVERY CORE PROC- 

ESS: Featuring CHEM-REZ A-200, the 

chemically-reactive binder that 

“bakes” at room temperature; CHEM- 

REZ “100”, with hot box curing, makes 

intricate cores at high production 

rates; LIN-O-SET, ADM’s air-setting 

binder; ADCOSIL, for COs gas-cured 

cores; ADMIREZ foundry resin for 

Archer Baniels-Midiand company shell molds and cores; LINOIL and 
FEDERAL FOUNDRY SUPPLY DIVISION INDUCTOL, industry's most reliable 

2191 West 110th Street, Cleveland 2, Ohfo oils for quality baked-sand cores. 
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Up to 90 big hollow shell cores every hour! That’s 
the productivity of Beardsley & Piper’s new SF-10A 
Cormatic, based on a single-cavity maximum size 
core box. (Multiple cavity core boxes of course in- 
crease productivity proportionately. ) 

Designed as a big brother to the highly successful 
SF-6BA, the new SF-10A Cormatic accommodates 
core boxes up to 30” in height, 25” in length and 800 
lbs. in weight. Completely automatic, the SF-10A is 
equipped with both pneumatic and electric controls. 
An operator need only push one button to actuate 
the cycle. The machine clamps, blows, locks, drains, 
and cures cores automatically. The operator then 


NOW FOR 


SHELL CORES... 
BEARDSLEY & PIPER 


SF-10A 
Ale 


strips the core and reactuates the cycle. 

The SF-10A has a hi-lo direct gas-fired manifold 
with 210,000 BTU output—and either natural, man- 
ufactured or bottled gas can be used. Core box tem- 
perature is thermostatically controlled to within 
plus or minus five degrees. Denser,more uniform 
cores are always obtainable. Blow pressure can be 
varied from extreme lows to full line pressure. The 
sand magazine, of 150 lb. capacity, travels on a spe- 
cially constructed track and is clamped by a pneu- 
matic powered latch. The unit is also equipped with 
a 300 lb. shell sand storage hopper which auto- 
matically feeds sand into the magazine. 


NO ADDITIONAL MANPOWER WITH CORMATIC 


The completely automatic SF-10A provides impor- 
tant manpower savings for your core room. One man 
can operate more than one machine, thus the out- 
standing productivity of multiple units can be yours 
with no additional man-hour cost . another 
example of B&P engineered equipment to cut 
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ANOTHER BETTER METHOD 


FROM BEARDSLEY & PIPER (REISEARICH 





your costs. 

Your B& P representative has complete informa- 
tion on this outstanding unit. He will be happy to 
show you how your core room can best be served by 
the productive, cost-cutting Cormatic. Contact him 
today—be more competitive tomorrow. 
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BEARDSLEY & PIPER 


2424 N. Cicero Ave., Chicago 39, Il 





Div. of Pettibone Mulliken Corp. EMay 
FEMA, 
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